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nécessairement la position de la Banque de France.Od prg￿olvdwlrq gh od yrodwlolw￿ ghv erxuvhv dvldwltxhv




Hq qrxv lqvsludqw ghv wudydx{ sruwdqw vxu ohv pdufk￿v erxuvlhuv ghv sd|v
lqgxvwuldolv￿v/ qrxv dqdo|vrqv od yrodwlolw￿ ghv uhqghphqwv erxuvlhuv g*Dvlh gx
Vxg0Hvw ª sduwlu gh od p￿wkrgrorjlh DUFK1 Qrwuh remhfwli frqvlvwh ª phwwuh hq
￿ylghqfh ohv vs￿fl￿flw￿v ghv pdufk￿v erxuvlhuv gx Vxg0Hvw dvldwltxh/ ª wudyhuv ohv
sursul￿w￿v vwdwlvwltxhv ghv uhqghphqwv hw oh prgh gh irupdwlrq gh od yrodwlolw￿1
Rq ￿wdeolw dlqvl xqh edvh frppxqh gh frpsdudlvrq hqwuh ohv pdufk￿v ghv sd|v
lqgxvwuldolv￿v hw fhx{ gh fhv sd|v ￿phujhqwv1 Fhwwh dqdo|vh phw hq ￿ylghqfh oh
idlw tx*lo q*h{lvwh sdv gh gl￿￿uhqfhv irqgdphqwdohv hqwuh ohv ghx{ }rqhv/ dx vhqv
r￿ ohxuv lqglfhv erxuvlhuv d!fkhqw ghv sursul￿w￿v vhpeodeohv hw vhpeohqw dgrswhu
xq prgh frpsdudeoh gh irupdwlrq gh od yrodwlolw￿1
Devwudfw
Exloglqj rq zrun derxw vwrfn pdunhwv lq lqgxvwuldol}hg frxqwulhv/ zh dqdo|}h
yrodwlolw| ri vwrfn uhwxuqv lq Vrxwk0Hdvw Dvld xvlqj wkh DUFK phwkrgrorj|1
Rxu jrdo lv wr kljkoljkw vshfl￿f ihdwxuhv ri Dvldq vwrfn pdunhw/ frqfhuqlqj wkh
vwdwlvwlfdo surshuwlhv ri uhwxuqv dv zhoo dv wkh yrodwlolw| g|qdplfv1 Zh duh wkhq
deoh wr frpsduh vwrfn pdunhwv lq lqgxvwuldol}hg frxqwulhv zlwk wkrvh ri Dvldq
hphujlqj frxqwulhv1 Wklv dqdo|vlv vkrzv wkdw wkhuh lv qr ixqgdphqwdo gl￿huhqfh
ehwzhhq erwk duhdv = vwrfn pdunhwv kdyh vlplodu vwdwlvwlfdo surshuwlhv dqg glvsod|
wkh vdph yrodwlolw| sdwwhuq1
Prwvfo￿v= Prgºohv DUFK/ yrodwlolw￿/ glvwulexwlrqv gh orl frqglwlrqqhooh/h￿hwv
g*dv|p￿wulh1
Fodvvl￿fdwlrq MHO = F65/ J451
WXqh suhplºuh yhuvlrq gh fh sdslhu d ￿w￿ su￿vhqw￿h ª od frqi￿uhqfh gh o*DHD frqvdfu￿h dx{
￿qrxyhdx{ lqvwuxphqwv hw pdufk￿v ￿qdqflhuv ￿phujhqwv￿/ ohv 44 hw 45 mxlq 4<<;1 Ohv ghx{ dxwhxuv
vrqw dx Fhqwuh gh uhfkhufkh gh od Edqtxh gh Iudqfh1 Fruuhvsrqgdqfh = Hulf Mrqghdx/ Edqtxh gh
Iudqfh/ 74046<4 GJH0GHHU0Fhqwuh gh uhfkhufkh/ 64 uxh Furl{ ghv Shwlwv Fkdpsv/ :837< Sdulv/
Iudqfh/ w￿o1 = 340750<507<0;</ H0pdlo = hmrqghdxCedqtxh0iudqfh1iu1
44 Lqwurgxfwlrq
Xqh olww￿udwxuh derqgdqwh d ￿w￿ frqvdfu￿h dx prgh gh irupdwlrq gh od yrodwlolw￿ ghv
lqglfhv erxuvlhuv dx frxuv ghv ghuqlºuhv dqq￿hv1 Rq dgphw pdlqwhqdqw txh fhwwh yrod0
wlolw￿ ydulh dx frxuv gx whpsv1 Soxvlhxuv dssurfkhv rqw ￿w￿ sursrv￿hv srxu g￿fuluh vd
g|qdpltxh1 Wrxwhirlv/ fh vrqw ghv vs￿fl￿fdwlrqv gh w|sh DxwrUhjuhvvlyh Frqglwlrqdo
Khwhurvnhgdvwlflw| +DUFK/ Hqjoh/ 4<;5, rx Jhqhudol}hg DUFK +JDUFK/ Eroohuv0
ohy/ 4<;9, txl vrqw j￿q￿udohphqw xwlolv￿hv srxu g￿fuluh o*￿yroxwlrq gh od yrodwlolw￿ ghv
lqglfhv erxuvlhuv1 D wlwuh looxvwudwli/ rq shxw flwhu ohv wudydx{ gh Iuhqfk/ Vfkzhuw hw
Vwdpedxjk +4<;:,/ Fkrx +4<;;, rx Edloolh hw GhJhqqdur +4<<3, srxu ohv uhqghphqwv
dp￿ulfdlqv/ rx fhx{ gh Srrq hw Wd|oru +4<<5, srxu ohv uhqghphqwv eulwdqqltxhv1 Sdu
dloohxuv/ hq soxv g*xqh uhfkhufkh gx prgºoh g￿fulydqw oh plhx{ oh uhqghphqw hw od
yrodwlolw￿/ fhuwdlqv ￿wxghv rqw ￿w￿ frqvdfu￿hv ª o*dqdo|vh ghv p￿fdqlvphv gh wudqvplv0
vlrqv lqwhuqdwlrqdohv srxydqw wudqvlwhu vrlw sdu o*￿txdwlrq gx uhqghphqw/ vrlw sdu fhooh
gh od yrodwlolw￿/ vrlw sdu ohv ghx{ +Kdpdr/ Pdvxolv hw Qj/ 4<<3/ Nrxwprv hw Errwk/
4<<8/ Errwk/ Pduwlndlqhq hw Wvh/ 4<<:,1 Od txhvwlrq srv￿h uhylhqw doruv ª lghqwl￿hu
od pdqlºuh grqw ohv ￿fkrfv￿ vh wudqvphwwhqw g*xq pdufk￿ erxuvlhu ª xq dxwuh1 Fh
sureoºph shxw dxvvl suhqguh od iruph gh od uhfkhufkh gx pdufk￿ ohdghu/ oruvtxh o*rq
v*lqw￿uhvvh dx{ lqwhudfwlrqv hqwuh ohv pdufk￿v prq￿wdluhv/ reoljdwdluhv hw dfwlrqv1
Dyhf o*dffxpxodwlrq ghv wudydx{ vxu od yrodwlolw￿ ghv lqglfhv erxuvlhuv gdqv ohv
sd|v lqgxvwuldolv￿v/ xq fhuwdlq qrpeuh gh idlwv vw|olv￿v rqw ￿w￿ ￿wdeolv1 Soxvlhxuv ￿wxghv
+Eodfn/ 4<:9/ Fkulvwlh/ 4<;5/ Qhovrq/ 4<<4, lqgltxhqw txh od u￿dfwlrq gh od yrodwlolw￿
ª xq fkrf vxu oh uhqghphqw hvw gl￿￿uhqw vhorq oh vljqh gx fkrf = xq fkrf ª od edlvvh d
j￿q￿udohphqw xq h￿hw soxv iruw vxu od yrodwlolw￿ tx*xq fkrf ª od kdxvvh1 Fhwwh sursul￿w￿
hvw g￿qrpp￿h h￿hw g*dv|p￿wulh rx gh ohylhu +ohyhudjh h￿hfw, gdqv od olww￿udwxuh1 Gh
qrpeuhxvhv vs￿fl￿fdwlrqv gh fhv h￿hwv rqw ￿w￿ sursrv￿hv srxu whvwhu od shuwlqhqfh
gh fhwwh k|srwkºvh vxu ohv pdufk￿v erxuvlhuv +Qhovrq/ 4<<4/ Jorvwhq/ Mdjdqqdwkdq hw
Uxqnoh +JMU sdu od vxlwh, 4<<6/ ]dnr￿dq/ 4<<7,1 Ghv v|qwkºvhv gh od olww￿udwxuh v*|
u￿i￿udqw rqw ￿jdohphqw ￿w￿ h{srv￿hv qrwdpphqw sdu Hqjoh hw Qj +4<<6, hw Khqwvfkho
+4<<8,1
Sdu dloohxuv/ vhorq od soxsduw ghv prgºohv g*￿ydoxdwlrq g*dfwliv/ frpph oh Fdslwdo
Dvvhw Sulflqj Prgho +rx FDSP,/ od yrodwlolw￿ mrxh xq u￿oh hvvhqwlho gdqv od g￿whupl0
qdwlrq gx uhqghphqw1 Hq sduwlfxolhu/ xq dfwli ulvtx￿ hvw vxssrv￿ r￿ulu xq uhqghphqw
vxs￿ulhxu ª fhoxl gh o*dfwli vdqv ulvtxh1 Ohv prgºohv DUFK0lq0Phdq/ gdqv ohvtxhov
od yrodwlolw￿ hvw gluhfwhphqw lqwurgxlwh gdqv o*￿txdwlrq gh o*hvs￿udqfh frqglwlrqqhooh
shuphwwhqw gh g￿fuluh fh w|sh gh frpsruwhphqw +Hqjoh/ Ololhq hw Ureelqv/ 4<;:/ rx
Iuhqfk/ Vfkzhuw hw Vwdpedxjk/ 4<;:,1 Wrxwhirlv/ fhuwdlqv dxwhxuv +Edloolh hw GhJhq0
qdur/ 4<<3/ Eroohuvohy hw Zrrogulgjh/ 4<<3, rqw prqwu￿ txh ohv h￿hwv DUFK0lq0Phdq
vrqw uhodwlyhphqw iudjlohv gdqv oh fdv ghv pdufk￿v erxuvlhuv ghv sd|v lqgxvwuldolv￿v =
oh sdudpºwuh dvvrfl￿ ª od yrodwlolw￿ hvw j￿q￿udohphqw idleoh/ yrluh gx vljqh rssrv￿ dx{
su￿glfwlrqv gx FDSP1 Lo qrxv d vhpeo￿ lqwhuhvvdqw gh whvwhu od shuwlqhqfh gh whov
h￿hwv vxu ohv pdufk￿v dfwlrqv ghv sd|v g*Dvlh gx Vxg0Hvw1
Hq rxwuh/ od ghqvlw￿ frqglwlrqqhooh ghv uhqghphqwv ghv dfwlrqv +qrwdpphqw hq
kdxwh iu￿txhqfh, d!fkh suhvtxh v|vw￿pdwltxhphqw xq h{fºv gh nxuwrvlv pdutx￿1
Fhuwhv/ o*hvwlpdwlrq ghv prgºohv JDUFK/ vrxv o*k|srwkºvh gh qrupdolw￿ ghv lqqr0
ydwlrqv/ hqjhqguh p￿fdqltxhphqw xq h{fºv gh nxuwrvlv gh od glvwulexwlrq qrq frqgl0
wlrqqhooh1 Wrxwhirlv/ fhwwh sursul￿w￿ lqwulqvºtxh ghv prgºohv JDUFK q*hvw sdv/ hq
j￿q￿udo/ vx!vdqwh srxu uhqguh frpswh sohlqhphqw gx fdudfwºuh ohswrnxuwltxh ghv v￿0
ulhv prg￿olv￿hv1 O*lghqwl￿fdwlrq gh o*h{fºv gh nxuwrvlv wudgxlw grqf oh idlw txh od glv0
5wulexwlrq frqglwlrqqhooh hvw qrq0qrupdoh1 Srxu suhqguh hq frpswh fhwwh sursul￿w￿/
rq uhfrxuw dx{ ghqvlw￿v frqglwlrqqhoohv dxwrulvdqw ghv txhxhv soxv ￿sdlvvhv txh fhooh
gh od orl qrupdoh1 Od ￿glvwulexwlrq gh orl gh o*huuhxu j￿q￿udolv￿h￿ +Jhqhudol}hg Hu0
uru Glvwulexwlrq/ rx JHG/ Qhovrq/ 4<<4, hw od glvwulexwlrq gh Vwxghqw +Eroohuvohy/
4<;:, vrqw ghv glvwulexwlrqv shuphwwdqw gh whqlu frpswh gh fhwwh fdudfw￿ulvwltxh ghv
uhqghphqwv erxuvlhuv1 Ghv glvwulexwlrqv dowhuqdwlyhv/ irqg￿hv vxu ghv g￿yhorsshphqwv
dxwrxu g*xqh orl gh u￿i￿uhqfh +frpph ohv g￿yhorsshphqwv hq sro|q￿phv g*Khuplwh/
sursrv￿v sdu Jdoodqw hw Wdxfkhq/ 4<;<, rx vh su￿vhqwdqw vrxv iruph gh p￿odqjh gh
orlv +orl gh Srlvvrq hw orl qrupdoh sdu h{hpsoh,/ shuphwwhqw ￿jdohphqw gh u￿vrxguh/
dx prlqv hq sduwlh/ oh sureoºph gh qrq0qrupdolw￿ ghv glvwulexwlrqv frqglwlrqqhoohv
ghv uhqghphqwv1 Gdqv fhwwh ￿wxgh/ qrxv dqdo|vrqv soxv sduwlfxolºuhphqw od shuwlqhqfh
gh od orl gh Vwxghqw hw gh od JHG1
O*remhfwli gh fh sdslhu hvw gh sursrvhu xq fdguh krprjºqh g*dqdo|vh srxu ￿wxglhu/
hq iu￿txhqfh txrwlglhqqh/ ohv gl￿￿uhqwv dvshfwv gh od prg￿olvdwlrq gh od yrodwlolw￿ ghv
lqglfhv erxuvlhuv gh u￿i￿uhqfh ghv sulqflsdx{ sd|v dvldwltxhv/ vxu od s￿ulrgh doodqw gh
4<<3 ª 4<<:1 Lo v*djlw gh y￿ul￿hu vl ohv idlwv vw|olv￿v revhuy￿v vxu ohv pdufk￿v dfwlrqv
ghv sd|v lqgxvwuldolv￿v vrqw dxvvl ghv fdudfw￿ulvwltxhv hvvhqwlhoohv ghv pdufk￿v ￿phu0
jhqwv1 Ohv u￿vxowdwv gh fhwwh dqdo|vh/ irqg￿v vxu od prg￿olvdwlrq JDUFK/ shuphwwhqw
g*￿wdeolu xqh edvh frppxqh gh frpsdudlvrq hqwuh ohv gl￿￿uhqwhv }rqhv g*xqh sduw/ gh
srvwxohu txh ohv prgºohv dssoltx￿v dx{ pdufk￿v g￿yhorss￿v srxuudlhqw v*dgdswhu dx{
erxuvhv ghv sd|v gh o*Dvlh gx Vxg0Hvw g*dxwuh sduw1 Frpph fhv erxuvhv rqw frqqx
ghv erxohyhuvhphqwv lpsruwdqwv lqgxlwv sdu ohv u￿fhqwhv fulvhv ￿qdqflºuhv +ghsxlv oh
vhfrqg vhphvwuh 4<<:, d|dqw d￿hfw￿ o*Dvlh/ qrxv dyrqv ￿wxgl￿ soxv sduwlfxolºuhphqw
ghx{ txhvwlrqv =
￿ ohv rxwlov wudglwlrqqhov g*dqdo|vh ghv pdufk￿v erxuvlhuv ghv sd|v g￿yhorss￿v
shxyhqw0lov ￿wuh dssoltx￿v dx{ pdufk￿v dfwlrqv ghv sd|v ￿phujhqwvB
￿ ohv p￿fdqlvphv gh wudqvplvvlrq ghv fkrfv vrqw0lov vxvfhswleohv gh phwwuh hq s￿0
ulo oh v|vwºph ￿qdqflhu lqwhuqdwlrqdoB Frpswh whqx ghv iudjlolw￿v gx v|vwºph
￿qdqflhu ghv sd|v ￿phujhqwv u￿y￿o￿v sdu od fulvh ghsxlv gl{ kxlw prlv/ fhuwdlqv
￿frqrplvwhv rqw ￿yrtx￿ ghv ulvtxhv gh ￿frqwdjlrq￿ ghv pdufk￿v g￿yhorss￿v1
G*dxwuhv vh vrqw lqwhuurj￿v vxu ohv ulvtxhv v|vw￿pltxhv hqjhqgu￿v sdu xq prx0
yhphqw gh sdqltxh j￿q￿udolv￿h ghv lqyhvwlvvhxuv hw xqh udu￿idfwlrq ghv uhvvrxufhv
gdqv ohv }rqhv wrxfk￿hv sdu od fulvh1
Fhv txhvwlrqv vhpeohqw g*dxwdqw soxv o￿jlwlphv txh ohv gl￿￿uhqwhv sodfhv erxuvlºuhv
g*Dvlh gx Vxg0Hvw rqw shugx/ hqwuh ohv srlqwv kdxw hw edv gh 4<<:/ hqwuh 63( hw
93( gh ohxuv ydohxuv1 Vdqv dssruwhu ghv u￿srqvhv gluhfwhv ª fhv lqwhuurjdwlrqv/ od
y￿ul￿fdwlrq ghv idlwv vw|olv￿v lqgltx￿v soxv kdxw +doodqw dx0ghoª g*xqh dqdo|vh sxuhphqw
ghvfulswlyh, shuphw gh ￿{hu ghv srlqwv gh uhsºuh frqfhuqdqw od g|qdpltxh ghv erxuvhv
dvldwltxhv1 Fhv uhsºuhv grlyhqw shuphwwuh g*lghqwl￿hu rx gh g￿￿qlu oh fdguh oh soxv
dssursul￿ ª o*dqdo|vh gh fhv pdufk￿v ￿phujhqwv1 F*hvw od udlvrq srxu odtxhooh qrxv
￿wxglrqv hvvhqwlhoohphqw od suhplºuh txhvwlrq gdqv fh sdslhu1 Fhwwh g￿pdufkh/ hq
sduwlh s￿gdjrjltxh/ vh vlwxh/ ª o*￿ylghqfh/ frpph xqh ￿wdsh su￿olplqdluh gh o*dqdo|vh
vwuxfwxuhooh ghv pdufk￿v erxuvlhuv ￿phujhqwv1
Od vxlwh gh fh sdslhu hvw rujdqlv￿h gh od idŒrq vxlydqwh = ohv grqq￿hv xwlolv￿hv hw
o*dqdo|vh vwdwlvwltxh su￿olplqdluh vrqw su￿vhqw￿hv gdqv od vhfwlrq 5> od vhfwlrq 6 hvw
frqvdfu￿h dx{ udsshov wk￿rultxhv gh od prg￿olvdwlrq JDUFK> gdqv od vhfwlrq 7/ qrxv
dqdo|vrqv ohv u￿vxowdwv hpslultxhv ghv hvwlpdwlrqv/ hq ohv udssurfkdqw gh fhx{ rewhqxv
6srxu ohv pdufk￿v dfwlrqv ghv sd|v g￿yhorss￿v> od vhfwlrq 8 uhsuhqg ohv sulqflsdohv
frqfoxvlrqv gx sdslhu1
5 Ohv grqq￿hv
Ohv sulqflsdohv sodfhv ￿qdqflºuhv dvldwltxhv txh qrxv dyrqv ￿wxgl￿hv vrqw ohv vxl0
ydqwhv +dyhf/ hqwuh sduhqwkºvhv/ ohv lqglfhv erxuvlhuv gh u￿i￿uhqfh, = Wkd￿odqgh +Edqj0
nrn V1H1W1 Lqgh{/ g￿qrpp￿ sdu od vxlwh ￿ED￿,/ Krqj Nrqj +Kdqj Vhqj Lqgh{/ ￿KN￿,/
Lqgrq￿vlh +Mdnduwd Frpsrvlwh Lqgh{/ ￿MD￿,/ Pdodlvlh +Nxdod Oxpsxu H{fkdqjh Pdlq
Erdug Doo Vkduh/ HPDV/ ￿NO￿,/ Sklolsslqhv +Pdqlod Frpsrvlwh Lqgh{/ ￿PD￿,/ Fru￿h
gx Vxg +Vhrxo Frpsrvlwh Lqgh{/ ￿VH￿,/ Vlqjdsrxu +GEV 83/ ￿VL￿, hw Wdlzdq +Zhljk0
whg WDLH[/ ￿WD￿,1 Ohv grqq￿hv/ hq iu￿txhqfh txrwlglhqqh/ frxyuhqw od s￿ulrgh doodqw
gx suhplhu mdqylhu 4<<3 dx 64 g￿fhpeuh 4<<:/ vrlw 53;: revhuydwlrqv +Vrxufh = Gdwdv0
wuhdp,1 Od s￿ulrgh uhwhqxh srxu o*￿wxgh d ￿w￿ fkrlvlh gh pdqlºuh ª glvsrvhu g*xqh edvh
gh grqq￿hv frppxqh hw f|olqgu￿h srxu o*hqvhpeoh gh fhv sd|v1 Qrxv qrxv lqw￿uhvvrqv
￿jdohphqw gdqv od vxlwh dx{ lqglfhv erxuvlhuv fdufw￿ulvwltxhv ghv sd|v gx J8 = oh GM
Lqgxvwuldov srxu ohv Hwdwv0Xqlv/ oh Qlnnhl srxu oh Mdsrq/ oh GD[ srxu o*Doohpdjqh/
oh FDF 73 srxu od Iudqfh hw oh IWVH0433 srxu oh Ur|dxph0Xql1
Joredohphqw/ ohv ￿frqrplhv uhwhqxhv gdqv o*￿fkdqwloorq vh fdudfw￿ulvhqw sdu xqh
h{sorvlrq gh od ghwwh gdqv ohv dqq￿hv txdwuh0ylqjw0gl{ +yrlu Dqqh{h/ wdeohdx D4 srxu
xq euhi dshuŒx vxu o*￿yroxwlrq gh od ghwwh ghv hqwuhsulvhv,/ xqh  dpe￿h gx pdufk￿ gh
o*lpprelolhu/ xqh odujh g￿w￿ulrudwlrq gx vrogh frxudqw +od iruwh g￿su￿fldwlrq gx |hq
ylv0ª0ylv gx groodu dpruf￿h ª od pl04<<8 d hx frppph frqv￿txhqfh xqh dssu￿fldwlrq
ghv prqqdlhv gh od }rqh hq whuphv u￿hov,/ hw xq qhw udohqwlvvhphqw gh o*dfwlylw￿1 Fhwwh
vlwxdwlrq j￿q￿udoh d frqgxlw ª o*h￿rqguhphqw ghv pdufk￿v ￿qdqflhuv wrxw hq phw0
wdqw hq oxplºuh ohv iudjlolw￿v gh fhv ￿frqrplhv/ qrwdpphqw fhoohv gx vhfwhxu edqfdluh
+Ndplqvnl/ 4<<;,1
Hq Wkd￿odqgh sdu h{hpsoh/ oh wdx{ gh furlvvdqfh gx SLE hvw sdvv￿ g*xqh pr|hqqh
gh soxv gh 43( +hq idlw/ lo d  xfwx￿ hqwuh ; hw 47(, vxu od s￿ulrgh 4<;;0<8 ª 9( hq
4<<9 hw/ vxuwrxw 03/8( hq 4<<:1 Dx frxuv gh od s￿ulrgh ￿idvwh￿/ ohv h{sruwdwlrqv rqw
olww￿udohphqw h{sorv￿ = hq 4<<7/ hoohv rqw surjuhvv￿ gh 63( pdlv ohxu wdx{ gh furlvvdqfh
d ￿w￿ qxo hq 4<<9/ vxlwh ª o*dssu￿fldwlrq u￿hooh gx Edkw1 Sdudooºohphqw/ gdqv od suh0
plºuh prlwl￿ ghv dqq￿hv txdwuh0ylqjw0gl{/ ohv lqyhvwlvvhxuv rqw pdvvlyhphqw su￿w￿ ª od
Wkd￿odqgh = oh udwlr ghwwh vxu dfwlrqv g*xq ￿fkdqwloorq uhsu￿vhqwdwli g*hqwuhsulvhv +yrlu
Dqqh{h, hvw sdvv￿ gh :4 ª 488( hqwuh 4<<5 hw 4<<9/ hvvhqwlhoohphqw vrxv o*h￿hw g*xqh
iruwh srxvv￿h gh od ghwwh1 O*lqyhvwlvvhphqw v*hvw doruv ￿frqiruwdeohphqw￿ lqvwdoo￿ vxu
xqh shqwh gh wuºv iruwh h{sdqvlrq +oh wdx{ g*lqyhvwlvvhphqw g￿sdvvdlw doruv odujhphqw
58(,1 Hq frqv￿txhqfh/ rq revhuyh xqh surirqgh g￿w￿ulrudwlrq gx vrogh frxudqw +soxv
gh ;( gx SLE hq 4<<9,1
Hq Sklolsslqhv/ oh gldjqrvwlf hvw frpsdudeoh = xqh h{sorvlrq gh od ghwwh +dolphqw￿h
sdu ghv hqwu￿hv pdvvlyhv gh fdslwdx{ pdlv dxvvl sdu xqh u￿iruph od{lvwh gx vhfwhxu
edqfdluh/ ohv fu￿glwv edqfdluhv rqw dxjphqw￿ gh 77( hq 4<<9,/ xq udohqwlvvhphqw
pdutx￿ gh o*dfwlylw￿1 Lo hq hvw gh p￿ph srxu od Pdodlvlh +dffxpxodwlrq gh ghwwh/
 dpe￿h ghv sul{ gh o*lpprelolhu/ h{sorvlrq gx g￿￿flw frxudqw/ 111,/ d￿hfw￿h fhshqgdqw
sdu xq udohqwlvvhphqw gh prlqguh dpsohxu1 Elhq v￿u/ fhv fdudfw￿ulvwltxhv vrqw soxv rx
prlqv pdutx￿hv gdqv ohv gl￿￿uhqwv sd|v = hq Lqgrq￿vlh sdu h{hpsoh/ rq qrwh vxuwrxw
xqh iruwh dxjphqwdwlrq gh od ghwwh gh frxuw whuph hw xqh uhodwlyh iudjlolw￿ gx v|vwºph
edqfdluh> hq uhydqfkh/ oh g￿￿flw frxudqw qh v*hvw sdv g￿w￿ulru￿ gh idŒrq vljql￿fdwlyh>
7lo q*| d sdv hx qrq soxv g*dssu￿fldwlrq gx wdx{ gh fkdqjh u￿ho1
Sdu udssruw dx{ fulvhv u￿fhqwhv tx*rqw frqqx ohv sd|v g*Dp￿ultxh odwlqh/ lo q*|
d sdv hx g*h{sorvlrq gx g￿￿flw exgj￿wdluh +￿qdqf￿ sdu od fu￿dwlrq prq￿wdluh, d|dqw
hqwudæq￿ xqh u￿gxfwlrq pdvvlyh ghv u￿vhuyhv1 Gdqv xq fdv frpph gdqv o*dxwuh/ ohv
v|vwºphv ￿qdqflhuv ￿wdlhqw wuºv iudjlohv> qrwdpphqw/ ohv ￿frqrplhv dvldwltxhv ￿wdlhqw
wurs yxoq￿udeohv ª o*lqyhuvlrq ghv  x{ gh fdslwdx{ +Iudw}vfkhu/ 4<<;,1 Od fulvh ghv
pdufk￿v erxuvlhuv v*lqvfulw grqf gdqv xq frqwh{wh gh g￿suhvvlrq j￿q￿udolv￿h ghv pdu0
fk￿v1
Srxu dyrlu xqh lg￿h gh o*lpsruwdqfh uhodwlyh ghv lqglfhv uhwhqxv +Dqqh{h/ wd0
eohdx D5,/ rq qrwh tx*hq 4<<;/ lov frxyudlhqw o*hqvhpeoh ghv hqwuhsulvhv frw￿hv hq
Wkd￿odqgh/ ª Wdlzdq/ hq Fru￿h gx Vxg hw hq Lqgrq￿vlh1 Fhx{ gh Krqj Nrqj hw ghv
Sklolsslqhv vrqw ￿ydox￿v vxu od edvh g*xq sdqho gh 66 hqwuhsulvhv wdqglv txh ohv lqglfhv
gh Vlqjdsrxu hw gh od Pdodlvlh hqjorehqw uhvshfwlyhphqw 88 hw 433 hqwuhsulvhv1 Xqh v￿0
ohfwlrq shuwlqhqwh ghv hqwuhsulvhv frw￿hv grlw shuphwwuh g*dvvxuhu xqh odujh frxyhuwxuh
gh od fdslwdolvdwlrq erxuvlºuh ghv gl￿￿uhqwhv sodfhv1 F*hvw oh fdv ghv lqglfhv uhwhqxv
lfl = srxu Krqj Nrqj sdu h{hpsoh/ ohv 66 hqwuhsulvhv v￿ohfwlrqq￿hv uhsu￿vhqwhqw :3(
gh fdslwdolvdwlrq erxuvlºuh gh od sodfh1 Ohv lqirupdwlrqv wlu￿hv gh fhv lqglfhv vrqw grqf
￿deohv dx vhqv r￿ hoohv fruuhvsrqghqw ª od whqgdqfh j￿q￿udoh g￿jdj￿h vxu fhv pdufk￿v1
Sdu dloohxuv/ hq whuphv gh fdslwdolvdwlrq erxuvlºuh/ hq 4<<;/ f*hvw od erxuvh gh Wdl0
zdq txl rffxsh od suhplºuh sodfh dyhf xqh fdslwdolvdwlrq gh o*ruguh gh 653 plooldugv
gh grooduv> hooh hvw vxlylh gh suºv sdu Krqj Nrqj +639 plooldugv gh grooduv,1 Fhv ghx{
sodfhv uhsu￿vhqwhqw hqylurq :3( gh od ydohxu erxuvlºuh gh od }rqh ￿wxgl￿h1 Ylhqqhqw
hqvxlwh xq jurxsh gh wurlv sd|v +Vlqjdsrxu/ Pdodlvlh/ Fru￿h gx Vxg,/ grqw ohv fd0
slwdolvdwlrqv erxuvlºuhv vrqw frpsulvhv hqwuh 78 hw 433 plooldugv gh grooduv hw/ hq￿q/
xq ghuqlhu jurxsh frpsrv￿ gh o*Lqgrq￿vlh/ od Wkd￿odqgh hw ohv Sklolsslqhv dyhf ghv
fdslwdolvdwlrqv erxuvlºuhv uhodwlyhphqw idleohv +hqwuh 53 hw 65 plooldugv gh grooduv,1 Dx
wrwdo/ od fdslwdolvdwlrq erxuvlºuh gh fhv kxlw pdufk￿v g￿sdvvh <33 plooldugv gh grooduv/
vrlw soxv gh 93( gx SLE iudqŒdlv hq iudqfv frxudqwv1
Od yduldeoh prg￿olv￿h hvw oh frxuv gh fo￿wxuh txrwlglhq ghv lqglfhv erxuvlhuv1 Oh
sul{ ª od gdwh w/ qrw￿ s|/ hvw wudqvirup￿ hq yduldwlrq gx orjdulwkph gx sul{/ fruuhv0
srqgdqw dx uhqghphqw frqwlq￿phqw frpsrv￿ u| +u| @ 433oq+s|@s|3￿,,1 O*￿yroxwlrq
ghv gl￿￿uhqwv lqglfhv erxuvlhuv dx frxuv gh od s￿ulrgh 4<<30<: hvw uhwudf￿h gdqv ohv
judskltxhv 41 Wurlv w|shv g*￿yroxwlrq shxyhqw ￿wuh lghqwl￿￿v srxu ohv erxuvhv dvld0
wltxhv =
￿ oh suhplhu/ txl fruuhvsrqg hvvhqwlhoohphqw dx{ erxuvhv gh Edqjnrn/ Nxdod Oxp0
sxu/ Pdqlooh hw Vlqjdsrxu/ hvw fdudfw￿ulv￿ sdu xqh ￿yroxwlrq hq wurlv whpsv dx
frxuv gh od s￿ulrgh 4<<30<: = xqh s￿ulrgh gh uhodwlyh vwdelolw￿ mxvtx*hq 4<<6>
xqh skdvh gh iruwh furlvvdqfh dx frxuv gh o*dqq￿h 4<<6/ vxlylh g*xqh vwdelolvdwlrq
mxvtx*hq 4<<9> hq￿q xqh iruwh fkxwh ghv frxuv erxuvlhuv ª sduwlu gh 4<<9 +srxu
Edqjnrn hw Vlqjdsrxu, rx gh 4<<: +Nxdod Oxpsxu/ Pdqlooh,>
￿ oh ghx{lºph jurxsh/ txl frqfhuqh vxuwrxw Mdnduwd/ V￿rxo hw Wdlzdq/ hvw fdudf0
w￿ulv￿ sdu ghv prxyhphqwv soxv huudwltxhv/ pdlv txh o*rq shxw u￿vxphu gh od
idŒrq vxlydqwh = xqh iruwh edlvvh ghv frxuv dx g￿exw gh od s￿ulrgh +mxvtx*hq 4<<4
srxu Wdlzdq/ mxvtx*hq 4<<5 srxu Mdnduwd hw V￿rxo,> xqh uhprqw￿h ghv frxuv/
soxv surjuhvvlyh txh gdqv oh jurxsh su￿f￿ghqw/ oruv gh od skdvh vxlydqwh> hq￿q/
gh qrxyhdx/ xqh fkxwh ghv frxuv +txrltxh uhodwlyhphqw dpruwlh gdqv oh fdv gh
Wdlzdq,>
8￿ hq￿q/ od erxuvh gh Krqj Nrqj vh vlqjxodulvh sdu xqh furlvvdqfh iruwh hw txdvl
frqwlqxh dx frxuv gh od s￿ulrgh 4<<30<:/ gdqv od vxlwh gh od erxuvh dp￿ulfdlqh1
Vhxohv od s￿ulrgh 4<<60<7 hw 4<<: rqw ￿w￿ fdudfw￿ulv￿hv sdu ghv edlvvhv gh frxuv
lpsruwdqwhv1
Od fkxwh ghv lqglfhv +revhuy￿h hq 4<<: srxu od soxsduw ghv sodfhv, qh shxw sdv
￿wuh h{soltx￿h sdu o*￿yroxwlrq gh od erxuvh dp￿ulfdlqh1 Hooh srxuudlw ￿wuh ol￿h ª ghv
udlvrqv lqwhuqhv> f*hvw fh txl srxuudlw h{soltxhu oh qhw g￿fdodjh hqwuh ohv gdwhv gh
uhwrxuqhphqw1 Srxu Edqjnrn/ rq shxw vlwxhu oh g￿exw gx uhfxo gh o*lqglfh hq dyulo 4<<9
ª o*dprufh gx udohqwlvvhphqw gh o*dfwlylw￿ grphvwltxh1 Srxu Mdnduwd/ Nxdod Oxpsxu/
Pdqlooh hw Vlqjdsrxu/ ohv vljqhv su￿fxuvhxuv gh od edlvvh vrqw ylvleohv gºv oh suhplhu
wulphvwuh 4<<:1 Srxu Krqj Nrqj/ Wdlzdq hw V￿rxo/ oh srlqw gh uhwrxuqhphqw vh vlwxh
dx frxuv gh o*￿w￿ 4<<:1 Hq idlw srxu wrxv fhv sd|v/ od uxswxuh vh vlwxh dx prphqw r￿ oh
udohqwlvvhphqw gh o*dfwlylw￿ hw oh fuhxvhphqw ghv g￿v￿txloleuhv vrqw ghyhqxv pdqlihvwhv1
Fhv lqglfhv vrqw grqf vrxplv ª ghx{ orjltxhv gl￿￿uhqwhv +rx soxw￿w v*lqvfulyhqw gdqv
ghx{ u￿jlphv, = o*xqh hvw u￿jlh sdu o*hqylurqqhphqw lqwhuqdwlrqdo> o*dxwuh v*h{soltxh
sdu ghv frqvlg￿udwlrqv g*ruguh lqwhuqh1
Hq iu￿txhqfh txrwlglhqqh/ qrxv q*￿wxglrqv sdv/ srxu ghv udlvrqv ￿ylghqwhv ol￿hv ª
od glvsrqlelolw￿ ghv grqq￿hv/ ohv uhodwlrqv hqwuh fhv lqglfhv hw ohv dju￿jdwv ￿frqrpltxhv
u￿hov1 Vhxoh xqh dqdo|vh irqg￿h vxu xqh dssurfkh vwdwlvwltxh vhud grqf phq￿h gdqv oh
fdguh gh fhwwh ￿wxgh1
Oh wdeohdx 4 su￿vhqwh ghv vwdwlvwltxhv ghvfulswlyhv srxu ohv uhqghphqwv u| ghv kxlw
sodfhv erxuvlºuhv ￿wxgl￿hv1 O*dqdo|vh gh od vnhzqhvv hw gh o*h{fºv gh nxuwrvlv frqgxlw
dx{ frqfoxvlrqv xvxhoohv gdqv ohv ￿wxghv ghv uhqghphqwv erxuvlhuv = ohv glvwulexwlrqv
gh wrxwhv ohv v￿ulhv vrqw qrq0qrupdohv1 Hq uºjoh j￿q￿udoh/ hoohv su￿vhqwhqw ghv dv|p￿0
wulhv +ª jdxfkh rx ª gurlwh, pdlv/ gdqv fhuwdlqv fdv +Edqjnrn/ Mdnduwd/ Pdqlooh hw
V￿rxo,/ od vnhzqhvv q*hvw sdv vljql￿fdwlyhphqw gl￿￿uhqwh gh fhooh gh od orl qrupdoh>
hq uhydqfkh/ wrxwhv ohv v￿ulhv rqw ghv txhxhv gh glvwulexwlrq soxv ￿sdlvvhv txh fhooh
gh od orl qrupdoh1 O*h{fºv gh nxuwrvlv hvw wuºv qhwwhphqw srvlwli/ qrwdpphqw srxu ohv
lqglfhv gh Krqj Nrqj/ gh Mdnduwd hw gh Nxdod Oxpsxu1 Gdqv wrxv ohv fdv/ rq uhmhwwh
fodluhphqw o*k|srwkºvh gh qrupdolw￿ gh od glvwulexwlrq ghv uhqghphqwv1
Od vwdwlvwltxh gh Omxqj0Er{ fdofxo￿h dyhf 53 uhwdugv +OE+53,, shuphw gh g￿whfwhu
o*dxwrfruu￿odwlrq ghv uhqghphqwv1 Vrxv o*k|srwkºvh Kf gh qxoolw￿ mrlqwh ghv 53 suh0
plºuhv dxwrfruu￿odwlrqv/ fhwwh vwdwlvwltxh vxlw xq "2 ª 53 ghju￿v gh olehuw￿1 Rq qrwh
od su￿vhqfh g*xqh dxwrfruu￿odwlrq ghv uhqghphqwv srxu o*hqvhpeoh ghv lqglfhv1 O*h{lv0
whqfh gh whooh fruu￿odwlrq shxw v*h{soltxhu hq sduwlfxolhu sdu o*devhqfh gh v|qfkurqlvd0
wlrq ghv wudqvdfwlrqv/ frpph o*rqw plv hq ￿ylghqfh Vfkrohv hw Zlooldpv +4<::, rx Or
hw PdfNlqod| +4<<3,1 Wrxwhirlv/ oruvtxh ohv vwdwlvwltxhv gh Omxqj0Er{ vrqw fruulj￿hv
srxu ￿olplqhu oh eldlv lqgxlw sdu od su￿vhqfh g*k￿w￿urvf￿gdvwlflw￿ +OES +53,,/ ohv u￿vxo0
wdwv dssdudlvvhqw soxv frqwudvw￿v = gdqv oh fdv ghv lqglfhv erxuvlhuv gh Krqj Nrqj/
Vlqjdsrxu/ V￿rxo hw Wdlzdq/ rq qh shxw sdv uhmhwhu o*k|srwkºvh gh qrq0fruu￿odwlrq
ghv uhqghphqwv dx{ vhxlov xvxhov> hq uhydqfkh/ ohv uhqghphqwv erxuvlhuv gh Mdnduwd
hw gh Pdqlooh su￿vhqwhqw xqh dxwrfruu￿odwlrq h{fhvvlyh gxh/ dx prlqv sduwlhoohphqw/
dx{ u￿fhqwv g￿yhorsshphqwv gh fhv pdufk￿v1
Hq vh irqgdqw vxu fhv p￿phv vwdwlvwltxhv pdlv dssoltx￿hv dx{ fduu￿v ghv uhqgh0
phqwv +OE2 +53,,/ rq uhmhwwh fodluhphqw o*k|srwkºvh g*devhqfh g*dxwrfruu￿odwlrq ghv
fduu￿v ghv uhqghphqwv> rq phw dlqvl hq ￿ylghqfh od su￿vhqfh g*xqh iruwh k￿w￿urvf￿0
gdvwlflw￿1 Joredohphqw/ ohv sursul￿w￿v vwdwlvwltxhv ghv uhqghphqwv erxuvlhuv ghv sd|v
￿phujhqwv vrqw vlplodluhv ª fhoohv plvhv hq ￿ylghqfh srxu ohv pdufk￿v dfwlrqv ghv sd|v
9lqgxvwuldolv￿v1 Gh fh srlqw gh yxh/ ohv pdufk￿v ￿wxgl￿v q*d!fkhqw sdv gh vs￿fl￿flw￿v
pdutx￿hv sdu udssruw ª ohxuv krprorjxhv dp￿ulfdlqv rx eulwdqqltxhv sdu h{hpsoh1
Frpph srxu fhv ghuqlhuv/ xqh prg￿olvdwlrq gh w|sh DUFK shxw ￿wuh uhwhqxh srxu
g￿fuluh o*￿yroxwlrq gh od yrodwlolw￿ ghv uhqghphqwv1
6 Dvshfwv p￿wkrgrorjltxhv
614 Ohv prgºohv DUFK
F*hvw srxu whqlu frpswh gh o*dxwrfruu￿odwlrq gh od yrodwlolw￿ txh Hqjoh +4<;5, d
sursrv￿ ohv prgºohv DUFK/ gdqv ohvtxhov od yrodwlolw￿ shxw ydulhu dx frxuv gx whpsv1
G*dxwuhv vs￿fl￿fdwlrqv wk￿rultxhv rqw ￿w￿ g￿yhorss￿hv/ frpph ohv prgºohv ª yrodwlolw￿
vwrfkdvwltxh1 Wrxwhirlv/ fh vrqw ohv prgºohv DUFK txl rqw ￿w￿ ohv soxv ￿wxgl￿v srxu
od ghvfulswlrq gh od yrodwlolw￿/ qrwdpphqw fhooh ghv frxuv erxuvlhuv1 Vdqv hqwuhu gdqv
ohv g￿wdlov gh od p￿wkrgrorjlh DUFK/ qrxv su￿flvrqv ohv sulqflsdx{ ￿o￿phqwv xwlolv￿v
sdu od vxlwh1 Xq surfhvvxv DUFK g*ruguh s shxw v*￿fuluh/ sdu h{hpsoh/ vrxv od iruph
ghv ghx{ ￿txdwlrqv vxlydqwhv =
u| @ ￿ .%| .e%|3￿ +4,
￿2





O*hvs￿udqfh frqglwlrqqhooh gh u| +￿txdwlrq +4,, hvw uhsu￿vhqw￿h vrxv od iruph g*xq sur0
fhvvxv pr|hqqh preloh g*ruguh xq1 Od su￿vhqfh gh fh whuph pr|hqqh preloh +e%|3￿,
shuphw gh suhqguh hq frpswh o*dxwrfruu￿odwlrq g*ruguh 4 ghv uhqghphqwv +wdeohdx 4,1
Rq shxw/ elhq ￿ylghpphqw/ ￿hqulfklu￿ o*￿txdwlrq +4, hq vxssrvdqw txh oh uhqghphqw
hvw g￿fulw sdu xq surfhvvxv DUPD rx hq lqwurgxlvdqw ghv yduldeohv h{rjºqhv gdqv
fhwwh uhodwlrq1
Od yduldqfh frqglwlrqqhooh ª o*lqirupdwlrq glvsrqleoh ª od gdwh +w ￿4, +L|3￿ @
i%|3￿>% |32>===j, gh o*lqqrydwlrq %|/ qrw￿h ￿|/ ydulh dx frxuv gx whpsv> hooh hvw uh0
su￿vhqw￿h sdu o*￿txdwlrq +5,1 Rq uhpdutxh txh od yduldqfh qrq frqglwlrqqhooh ghv
lqqrydwlrqv/ qrw￿h ￿2/ hvw o*hvs￿udqfh qrq frqglwlrqqhooh gh ￿2



















Od yduldqfh hvw hvwlp￿h frpph xqh pr|hqqh preloh ghv fduu￿v ghv lqqrydwlrqv1
Hooh hvw srvlwlyh vl ohv frqwudlqwhv ￿f A 3/ ￿￿ ￿ 3/ l @4 >===>s/ vrqw y￿ul￿￿hv1 Rq prqwuh
txh od yduldqfh frqglwlrqqhooh hvw vwdwlrqqdluh oruvtxh od frqwudlqwh
SR
￿’￿￿￿ ? 4 hvw
y￿ul￿￿h1
Fhwwh uhsu￿vhqwdwlrq d ￿w￿ j￿q￿udolv￿h sdu Eroohuvohy +4<;9, dyhf ohv prgºohv
JDUFK1 Gdqv oh fdv g*xq prgºoh JDUFK g*ruguh +s>t,/ rq uhpsodfh o*￿txdwlrq
gh od yduldqfh frqglwlrqqhooh +5, sdu o*￿txdwlrq vxlydqwh =
￿2









Od yduldqfh hvw doruv g￿￿qlh frpph od vrpph g*xq whuph dxwru￿juhvvli hw g*xqh
pr|hqqh preloh ghv fduu￿v ghv lqqrydwlrqv1 Gdqv fh fdv/ od yduldqfh frqglwlrqqhooh











grqqh xqh lqglfdwlrq vxu oh ghju￿ gh shu0














￿’￿￿￿ @4 / od yduldqfh qrq0frqglwlrqqhooh ￿2 hvw lq￿qlh1 Ohv
uhqghphqwv qh vrqw soxv vwdwlrqqdluhv hq fryduldqfh/ p￿ph v*lov uhvwhqw vwulfwhphqw
vwdwlrqqdluhv hw hujrgltxhv +Erxjhuro hw Slfdug/ 4<<3,1 Od yduldqfh frqglwlrqqhooh vxlw
doruv xq surfhvvxv lqw￿ju￿ +LJDUFK/ srxu Lqwhjudwhg JDUFK/ Hqjoh hw Eroohuvohy/
4<;9/ Eroohuvohy hw Hqjoh/ 4<<6,1
Gdqv od soxsduw ghv ￿wxghv hpslultxhv +Hqjoh hw Eroohuvohy/ 4<;9/ Iuhqfk/ Vfkzhuw
hw Vwdpedxjk/ 4<;:/ Fkrx/ 4<;;/ Edloolh hw GhJhqqdur/ 4<<3/ Fdpsehoo hw Khqw0
vfkho/ 4<<5,/ rq dffhswh o*k|srwkºvh g*xqh iruwh shuvlvwdqfh ghv yrodwlolw￿v hq kdxwh
iu￿txhqfh1 Hq uhydqfkh/ od shuvlvwdqfh whqg ª g￿furæwuh vhqvleohphqw oruvtxh od iu￿0
txhqfh ghv grqq￿hv glplqxh/ fhfl irxuqlw xqh lqglfdwlrq vxu od vwdwlrqqdulw￿ gh od
yduldqfh frqglwlrqqhooh +Srrq hw Wd|oru/ 4<<5,1 Fhwwh ￿wxgh ￿wdqw u￿dolv￿h dyhf ghv
grqq￿hv txrwlglhqqhv/ ghv sk￿qrpºqhv gh shuvlvwdqfh gh od yrodwlolw￿ shxyhqw grqf
￿wuh revhuy￿v1
Ohv sursul￿w￿v vwdwlvwltxhv ghv prgºohv JDUFK rqw ￿w￿ ￿wxgl￿hv qrwdpphqw sdu
Eroohuvohy +4<;9,1 Hq sduwlfxolhu/ vl o*rq vxssrvh txh ohv lqqrydwlrqv vwdqgduglv￿hv
+}| @ %|@￿|, vxlyhqw xqh ghqvlw￿ qrupdoh g*hvs￿udqfh qxooh hw gh yduldqfh xqlw￿/ od
glvwulexwlrq pdujlqdoh gx surfhvvxv ghv lqqrydwlrqv %| hvw fdudfw￿ulv￿h sdu xqh nxuwr0
vlv wrxmrxuv vxs￿ulhxuh ª fhooh gh od orl qrupdoh +od glvwulexwlrq hvw ohswrnxuwltxh,1 Sdu
frqvwuxfwlrq/ od txhxh gh glvwulexwlrq g*xq surfhvvxv JDUFK hvw grqf soxv ￿sdlvvh
txh fhooh g*xqh glvwulexwlrq jdxvvlhqqh1 Fhwwh fdudfw￿ulvwltxh q*hvw wrxwhirlv sdv wrx0
mrxuv vx!vdqwh srxu uhqguh frpswh gh o*hqvhpeoh gh o*h{fºv gh nxuwrvlv revhuy￿1 F*hvw
srxu fhod tx*lo idxw y￿ul￿hu od ￿txdolw￿￿ gh o*dssruw g*xqh glvwulexwlrq qrq0qrupdoh ª
o*h{solfdwlrq gh o*hvs￿udqfh hw gh od yduldqfh frqglwlrqqhooh ghv uhqghphqwv/ frpph rq
oh yhuud soxv orlq1 Sdu dloohxuv/ frpph od yrodwlolw￿ hvw hqgrjºqh gdqv fhwwh dssurfkh/
rq shxw hqylvdjhu g*￿wxglhu vrq lq xhqfh vxu oh uhqghphqw +h￿hw sulph gh ulvtxh,1
F*hvw fh txh Hqjoh/ Ololhq hw Ureelqv +4<;:, rqw sursrv￿/ gdqv oh fdguh ghv prgºohv
DUFK0lq0Phdq vxu ohvtxhov qrxv uhylhqgurqv soxv orlq1
615 O*dv|p￿wulh
Ohv whvwv su￿vhqw￿v gdqv oh wdeohdx 4 rqw prqwu￿ txh od glvwulexwlrq ghv uhqghphqwv
hvw dv|p￿wultxh1 Fhwwh sursul￿w￿ shxw ￿wuh uhwhqxh frpph k|srwkºvh gdqv oh fdguh
g*xq prgºoh JDUFK1 Dydqw gh su￿vhqwhu o*h{whqvlrq ghv prgºohv JDUFK dx{ fdv
dv|p￿wultxhv +prgºohv JDUFK dv|p￿wultxhv, gdqv ohvtxhov xq h￿hw gh ohylhu hvw
lqwurgxlw/ rq udsshooh ohv fdudfw￿ulvwltxhv ghv whvwv gh vs￿fl￿fdwlrq sursrv￿v sdu Hqjoh
hw Qj +4<<6,1 Fhv whvwv shuphwwhqw gh g￿whfwhu o*dv|p￿wulh srwhqwlhooh gdqv od yrodwlolw￿
frqglwlrqqhooh1 Lov uhsrvhqw vxu ohv txdwuh u￿juhvvlrqv vxlydqwhv =
}2
| @ d￿ . ￿￿￿3
|3￿ .h| +7,
}2
| @ d2 . ￿2￿3
|3￿%|3￿ .h| +8,
}2
















r￿ d￿/ ￿￿ hw e￿ vrqw ghv sdudpºwuhv frqvwdqwv lqfrqqxv> ￿3
|3￿ hvw xqh irqfwlrq lqglfd0
wulfh/ ydodqw 4 vl %|3￿ ? 3/ 3 dxwuhphqw> h| uhsu￿vhqwh oh u￿vlgx gh fkdfxqh ghv txdwuh
u￿juhvvlrqv1
;Od vwdwlvwltxh gh eldlv vxu oh vljqh hvw g￿￿qlh frpph od vwdwlvwltxh gh Vwxghqw gx
sdudpºwuh ￿￿ gh o*￿txdwlrq +7,1 Od vwdwlvwltxh gh eldlv q￿jdwli vxu oh vljqh hvw g￿￿qlh
frpph od vwdwlvwltxh gh Vwxghqw gx sdudpºwuh ￿2 gh o*￿txdwlrq +8,1 Od vwdwlvwltxh
gh eldlv srvlwli vxu oh vljqh hvw g￿￿qlh frpph od vwdwlvwltxh gh Vwxghqw gx sdudpºwuh
￿￿ gh o*￿txdwlrq +9,1 Oruvtxh ohv sdudpºwuhv ￿￿ vrqw vljql￿fdwlyhphqw gl￿￿uhqwv gh
}￿ur/ rq shxw frqfoxuh ª o*h{lvwhqfh g*xqh dv|p￿wulh gdqv oh surfhvvxv gh yrodwlolw￿1
O*￿txdwlrq +:, shuphw gh whvwhu fhv gl￿￿uhqwhv iruphv o*k|srwkºvh mrlqwh e￿ @ e2 @
e￿ @3 1 Fh whvw shxw ￿wuh u￿dolv￿ ª sduwlu gh od vwdwlvwltxh ￿ @ WU2 +r￿ W hvw oh
qrpeuh g*revhuydwlrq hw U2 oh frh!flhqw gh g￿whuplqdwlrq gh od uhodwlrq +:,, txl/
vrxv o*k|srwkºvh qxooh/ vxlw xq "2 ª 6 ghju￿v gh olehuw￿1
Gdqv ohxu yhuvlrq lqlwldoh/ ohv prgºohv DUFK hw JDUFK qh shuphwwhqw sdv gh
whqlu frpswh gh o*k|srwkºvh g*dv|p￿wulh1 Srxu fruuljhu fh ￿g￿idxw￿/ ghv wudydx{ soxv
u￿fhqwv rqw sursrv￿ ghv h{whqvlrqv gh fhwwh dssurfkh gh idŒrq ª whqlu hq frpswh
gh fhv h￿hwv1 Soxvlhxuv irupxodwlrqv rqw dlqvl ￿w￿ sursrv￿hv +Qhovrq/ 4<<4/ Hqjoh hw
Qj/ 4<<6/ Jorvwhq/ Mdjdqqdwkdq hw Uxqnoh/ 4<<6/ 4<<6/ ]dnr￿dq/ 4<<7/ hw Khqwvfkho/
4<<8,1
Wurlv vs￿fl￿fdwlrqv rqw sduwlfxolºuhphqw uhwhqx qrwuh dwwhqwlrq1 Gdqv oh fdguh
g*xq prgºoh JDUFK+4>4,/ hoohv v*￿fulyhqw vrxv ohv iruphv vxlydqwhv =
l, Oh prgºoh JMU +Jorvwhq/ Mdjdqqdwkdq hw Uxqnho/ 4<<6, hvw g￿￿ql sdu =
￿2






|3￿ ￿jdoh ª 4 vl %|3￿ ? 3/ 3 dxwuhphqw1 Od yrodwlolw￿ hvw srvlwlyh txdqg
ohv sdudpºwuhv gh o*￿txdwlrq +;, y￿ul￿hqw ￿f A 3/ ￿ ￿ 3/ ￿ . ￿ ￿ 3 hw ￿ ￿
31 Od yrodwlolw￿ hvw hqjhqgu￿h sdu xq surfhvvxv vwdwlrqqdluh vl od frqwudlqwh
￿ .￿ . ￿@5 ? 4 hvw y￿ul￿￿h +Khqwvfkho/ 4<<8,1
ll, Oh prgºoh WJDUFK +Wkuhvkrog JDUFK> ]dnr￿dq/ 4<<7,/ v*￿fulw =
￿| @ ￿f . ￿m%|3￿m .￿￿3
|3￿m%|3￿m. ￿￿|3￿1+ < ,
Od yrodwlolw￿ hvw srvlwlyh txdqg ohv sdudpºwuhv gh o*￿txdwlrq +<, y￿ul￿hqw ￿f A 3/






2Z ? 4 hvw y￿ul￿￿h +Ho Edevlul hw Wkrpdv/ 4<<4,1
Ohv prgºohv JMU hw WJDUFK vh glvwlqjxhqw wuºv qhwwhphqw sdu o*lqglfdwhxu
gh glvshuvlrq uhwhqx1 Lo v*djlw gh od yduldqfh gdqv oh suhplhu fdv/ gh od yrodwlolw￿
gdqv oh vhfrqg1 Gdqv oh prgºoh WJDUFK/ rq shxw revhuyhu xqh glvfrqwlqxlw￿ gh
od g￿uly￿h gh od yduldqfh frqglwlrqqhooh sdu udssruw dx{ lqqrydwlrqv dx yrlvlqdjh
gh }￿ur> xq who frpsruwhphqw q*hvw sdv srvvleoh gdqv oh fdv gx JMU1 D sulrul/
ohv sureoºphv g*hvwlpdwlrq vhurqw prlqv frpsoh{hv gdqv oh fdv gx prgºoh JMU1
Fhod h{soltxh dx prlqv hq sduwlh od su￿i￿uhqfh txl oxl hvw dffrug￿h gdqv ohv
￿wxghv hpslultxhv1
lll, Oh prgºoh HJDUFK +H{srqhqwldo JDUFK > Qhovrq/ 4<<4, hvw uhsu￿vhqw￿ vrxv
od iruph =
oq+￿|,@￿f .￿+m}|3￿m￿H m}|3￿m,.￿}|3￿ .￿ oq+￿|3￿, +43,
r￿ H m}|3￿m @
s
5@￿ vrxv o*k|srwkºvh gh qrupdolw￿1 Od yrodwlolw￿ hvw wrxmrxuv
srvlwlyh/ txhooh txh vrlw od ydohxu sulvh sdu ohv sdudpºwuhv gh o*￿txdwlrq +43,1
Oh surfhvvxv gh yrodwlolw￿ hvw vwdwlrqqdluh vl od frqwudlqwh ￿?4 hvw y￿ul￿￿h1
<Kruv od frqwudlqwh jdudqwlvvdqw od vwdwlrqqdulw￿ gx surfhvvxv g￿fulydqw od yr0
odwlolw￿/ rq q*lpsrvh sdv g*dxwuhv frqwudlqwhv +hq sduwlfxolhu od srvlwlylw￿, dx{
sdudpºwuhv1 O*lqwurgxfwlrq ghv ydohxuv devroxhv gdqv od g￿￿qlwlrq srvh oª dxvvl
xq sureoºph1 Hq rxwuh/ o*lqwhusu￿wdwlrq ghv sdudpºwuhv gh fh prgºoh q*hvw sdv
wrxmrxuv ￿ylghqwh1
Gdqv fhv wurlv irupxodwlrqv/ ￿ uhsu￿vhqwh oh whuph dxwru￿juhvvli/ ￿ o*h￿hw g*xq fkrf
vxu oh uhqghphqw hw ￿ o*h￿hw g*dv|p￿wulh fruuhvsrqgdqw ª o*lpsdfw frpso￿phqwdluh rx
vs￿fl￿txh g*xq fkrf q￿jdwli1 Dlqvl/ srxu oh JMU hw oh WJDUFK/ o*h￿hw g*xq fkrf
srvlwli vh phvxuh sdu ￿ hw fhoxl g*xq fkrf q￿jdwli sdu +￿ . ￿,> gdqv fhv ghx{ fdv/ rq
vxssrvh txh ￿ hvw srvlwli1 Srxu o*HJDUFK/ o*h￿hw g*xq fkrf srvlwli vh phvxuh sdu
+￿ .￿, hw fhoxl g*xq fkrf q￿jdwli sdu +￿￿ .￿,1 Gdqv fh fdv/ ￿ grlw ￿wuh q￿jdwli srxu
txh o*h￿hw g*xq fkrf q￿jdwli vrlw soxv iruw txh fhoxl g*xq fkrf srvlwli1
Sdupl fhv wurlv prgºohv dv|p￿wultxhv/ f*hvw oh JMU txl dssdudæw frpph xqh j￿q￿0
udolvdwlrq qdwxuhooh gx prgºoh JDUFK wudglwlrqqho1 Oh prgºoh JMU sruwh hq h￿hw vxu
od yduldqfh frqglwlrqqhooh/ doruv txh oh WJDUFK frqvlgºuh od yrodwlolw￿ frqglwlrqqhooh
hw o*HJDUFK oh orjdulwkph gh od yrodwlolw￿ frqglwlrqqhooh1
Frpph dxwuh lqglfdwhxu/ rq uhwlhqw sduirlv oh ghju￿ g*dv|p￿wulh uhodwlyh g￿￿ql sdu
kn￿
k srxu ohv prgºohv JMU hw WJDUFK hw sdu
￿k3￿￿
kn￿ srxu oh prgºoh HJDUFK1 Lo
g￿fulw o*lq xhqfh uhodwlyh ghv ￿pdxydlvhv qrxyhoohv￿ vxu od yrodwlolw￿1 Lo shxw vlpsol0
￿hu od frpsdudlvrq ghv h￿hwv g*dv|p￿wulh srxu xq prgºoh grqq￿ +oruvtxh ohv ghx{
sdudpºwuhv hvwlp￿v/ ￿ hw ￿> vrqw vljql￿fdwlyhphqw gl￿￿uhqwv gh }￿ur,1 Hq uhydqfkh/
ohv ghju￿v g*dv|p￿wulh qh vrqw sdv gluhfwhphqw frpsdudeohv g*xq prgºoh ª xq dxwuh
fdu lov qh sruwhqw sdv vxu od p￿ph yduldeoh hqgrjºqh1 Wrxwhirlv/ lov shuphwwhqw gh
frpsduhu ohv dv|p￿wulhv uhodwlyhv ghv gl￿￿uhqwv lqglfhv erxuvlhuv dx vhqv r￿ rq shxw
g￿￿qlu hw udssurfkhu ghv kl￿udufklhv +ghju￿ g*dv|p￿wulh oh soxv iruw yhuv oh soxv idleoh,
g￿gxlwhv ghv gl￿￿uhqwhv dssurfkhv1
Od frpsdudlvrq ghv wurlv prgºohv g*dv|p￿wulh shxw dxvvl ￿wuh phq￿h ª sduwlu ghv
frxuehv gh u￿srqvh ª ghv lqqrydwlrqv/ uhsu￿vhqwdqw ohv h￿hwv ghv lqqrydwlrqv vxu od
yduldqfh frqglwlrqqhooh +qhzv lpsdfw fxuyhv, sursrv￿hv sdu Hqjoh hw Qj +4<<6,1 Oh
judskltxh 5 su￿vhqwh ohv frxuehv gh u￿srqvh ª ghv lqqrydwlrqv dvvrfl￿hv dx{ prgºohv
JDUFK/ JMU/ WJDUFK hw HJDUFK1 Rq qrwh txh od frxueh dvvrfl￿h dx prgºoh
JDUFK hvw v|p￿wultxh1 Srxu ohv wurlv dxwuhv prgºohv/ rq uhpdutxh tx*xq fkrf q￿0
jdwli hqwudæqh xqh dxjphqwdwlrq gh od yduldqfh frqglwlrqqhooh soxv iruwh tx*xq fkrf
srvlwli1 Hq￿q/ oh prgºoh HJDUFK hqwudæqh xq dffurlvvhphqw wuºv udslgh gh od yd0
uldqfh frqglwlrqqhooh oruvtxh o*dpsohxu gh o*lqqrydwlrq dxjphqwh/ srxydqw frqgxluh
ª ghv u￿dfwlrqv h{dj￿u￿hv gh od yduldqfh frqglwlrqqhooh1 Fh sureoºph d ￿w￿ plv hq
￿ylghqfh sdu Hqjoh hw Qj +4<<6,1
616 Od glvwulexwlrq frqglwlrqqhooh ghv lqqrydwlrqv
O*hvwlpdwlrq ghv prgºohv DUFK hvw j￿q￿udohphqw irqg￿h vxu od surf￿gxuh gx
pd{lpxp gh yudlvhpeodqfh +vhorq o*dojrulwkph sursrv￿ sdu Ehuqgw/ Kdoo/ Kdoo hw
Kdxvvpdq/ 4<:7,1 O*rswlplvdwlrq hvw h￿hfwx￿h hq vxssrvdqw txh ohv lqqrydwlrqv vwdq0
gduglv￿hv }| vrqw lqg￿shqgdqwhv hw lghqwltxhphqw glvwulex￿hv/ g*hvs￿udqfh qxooh hw gh
yduldqfh xqlw￿1
Vl rq qrwh ￿ @ i￿>e>￿f>￿>￿>￿j/ oh yhfwhxu ghv sdudpºwuhv lqfrqqxv/ frqglwlrq0









r￿ i +}|>￿, hvw od irqfwlrq gh glvwulexwlrq frqglwlrqqhooh ghv lqqrydwlrqv vwdqgduglv￿hv1
Mxvtx*ª su￿vhqw/ qrxv dyrqv vxssrv￿ tx*lo v*djlvvdlw g*xqh ghqvlw￿ qrupdoh g*hvs￿udqfh
qxooh hw gh yduldqfh xqlw￿1
Ohv hvwlpdwhxuv gx pd{lpxp gh yudlvhpeodqfh irqg￿v vxu od ghqvlw￿ qrupdoh v*lq0
whusuºwhqw doruv frpph ghv hvwlpdwhxuv gx txdvl0pd{lpxp gh yudlvhpeodqfh1 Vrxv
ohv frqglwlrqv gh u￿jxodulw￿ dssursul￿hv/ o*hvwlpdwhxu gx txdvl0pd{lpxp gh yudlvhp0
eodqfh/ qrw￿ a ￿’￿T / hvw frqyhujhqw hw dv|pswrwltxhphqw qrupdo1 Gdqv fh fdv/ od
































Ohv ￿fduwv0w|shv su￿vhqw￿v gdqv ohv wdeohdx{ 5/ 6 hw 8 ª ; vrqw ￿ydox￿v ª sduwlu ghv
￿txlydohqwv hpslultxhv gh Df hw Ef1
Wrxwhirlv/ o*k|srwkºvh gh qrupdolw￿ ghv lqqrydwlrqv vwdqgduglv￿hv hvw gl!floh ª
mxvwl￿hu g*xq srlqw gh yxh hpslultxh1 Hq h￿hw/ hq kdxwh iu￿txhqfh/ ohv grqq￿hv ￿qdq0
flºuhv rqw ghv glvwulexwlrqv qrq frqglwlrqqhoohv su￿vhqwdqw ghv txhxhv soxv ￿sdlvvhv
txh fhoohv gh od ghqvlw￿ qrupdoh1 Frpph rq o*d g￿mª vljqdo￿/ ohv prgºohv JDUFK
shuphwwhqw g*rewhqlu ghv u￿vlgxv grqw od glvwulexwlrq qrq frqglwlrqqhooh su￿vhqwh ghv
txhxhv soxv ￿sdlvvhv txh fhooh gh od ghqvlw￿ qrupdoh1 Fhshqgdqw/ p￿ph dyhf xq prgºoh
JDUFK/ od glvwulexwlrq ghv u￿vlgxv uhvwh ohswrnxuwltxh1 Od orl gh Vwxghqw/ vxjj￿u￿h
sdu Eroohuvohy +4<;:,/ hw od JHG/ sursrv￿h sdu Qhovrq +4<<4,/ shxyhqw doruv ￿wuh
uhwhqxhv srxu g￿fuluh od glvwulexwlrq ghv lqqrydwlrqv ghv uhqghphqwv41














r￿ ￿^￿‘ hvw od irqfwlrq jdppd1 Od orl gh Vwxghqw hvw v|p￿wultxh dxwrxu gh 3 hw whqg
yhuv od orl qrupdoh txdqg oh qrpeuh gh ghju￿v gh olehuw￿ ￿ whqg yhuv o*lq￿ql1 Srxu





@6 + ￿ ￿5,@+￿ ￿7,/ hvw
vxs￿ulhxuh ª 6 +fhooh gh od orl qrupdoh,1 Oruvtxh ￿ hvw lqi￿ulhxuh ª 7/ od nxuwrvlv
frqglwlrqqhooh q*hvw sdv g￿￿qlh1 Gdqv oh fdv r￿ ohv lqqrydwlrqv vxlyhqw xqh orl gh
Vwxghqw/ xq sdudpºwuh vxsso￿phqwdluh +￿, grlw ￿wuh hvwlp￿ srxu shuphwwuh g*dmxvwhu
o*h{fºv gh nxuwrvlv gh od glvwulexwlrq hpslultxh1
4Od glvwulexwlrq qrupdoh dyhf vdxw gh srlvvrq +Mrulrq/ 4<;;,/ hw od glvwulexwlrq h{srqhqwlhooh
+Edloolh hw Eroohuvohy/ 4<;<, vrqw dxvvl iu￿txhpphqw xwlolv￿hv gdqv ohv ￿wxghv hpslultxhv1 Hqjoh hw
Jrq}doh}0Ulyhud +4<;<, rqw sursrv￿ xqh p￿wkrgh g*hvwlpdwlrq vhpl0sdudp￿wultxh gh od ghqvlw￿ gh
glvwulexwlrq ghv lqqrydwlrqv1
44Qhovrq +4<<4, d sursrv￿ od glvwulexwlrq JHG +Jhqhudol}hg Huuru Glvwulexwlrq,/





















Txdqg oh sdudpºwuh ￿ hvw ￿jdo ª 5/ od ghqvlw￿ vh udpºqh ª fhooh gh od orl qrupdoh1
Oruvtxh ￿?5/ od glvwulexwlrq d ghv txhxhv soxv ￿sdlvvhv txh od orl qrupdoh/ hw/ ª
o*lqyhuvh/ txdqg ￿A5/ ohv txhxhv vrqw prlqv ￿sdlvvhv txh od orl qrupdoh1 Od nxuwr0






2/ hvw vxs￿ulhxuh ª 6
txdqg ￿?51 Txdqg ￿ @4 / rq uhwurxyh od orl gh Odsodfh1
7 U￿vxowdwv hpslultxhv
Qrxv dqdo|vrqv gl￿￿uhqwv dvshfwv gh od yrodwlolw￿ ghv uhqghphqwv erxuvlhuv1 Lo
v*djlw g*derug g*￿wxglhu oh srwhqwlho h{solfdwli ghv prgºohv hvwlp￿v1 Qrxv dqdo|vrqv
hqvxlwh vxffhvvlyhphqw od vljql￿fdwlylw￿ hw od shuwlqhqfh ghv h￿hwv g*dv|p￿wulh ghv
fkrfv gh uhqghphqwv vxu od yrodwlolw￿1 Od glvfxvvlrq vhud forvh sdu xqh ￿wxgh g￿wdloo￿h
gh o*lq xhqfh gx fkrl{ gh od orl gh glvwulexwlrq frqglwlrqqhooh vxu ohv ￿txdolw￿v￿ jor0
edohv ghv u￿vxowdwv1 Lo frqylhqw hq sduwlfxolhu gh y￿ul￿hu vl ohv sdudpºwuhv shuphwwdqw
g*lghqwl￿hu ohv gl￿￿uhqwhv orlv +qrwdpphqw fhoohv txl su￿vhqwhqw xq h{fºv gh nxuwrvlv
surqrqf￿, vrqw surfkhv gh fhx{ gh od ghqvlw￿ qrupdoh1 Sdu h{hpsoh/ srxu od JHG
grqw oh sdudpºwuh ￿ shuphw gh whqlu frpswh gh o*h{fºv gh nxuwrvlv gh od glvwulexwlrq/
lo idxgudlw ª od irlv whvwhu o*￿jdolw￿ ª 5 gx sdudpºwuh ￿ hw y￿ul￿hu od vwdelolw￿ joredoh
ghv dxwuhv sdudpºwuhv gx prgºoh1
Wrxw g*derug/ od u￿fhqwh fulvh ghv pdufk￿v ￿qdqflhuv dvldwltxhv q*d sdv hqwudæq￿
xqh uhplvh hq fdxvh gx fkrl{ ghv surfhvvxv hqjhqgudqw ohv uhqghphqwv erxuvlhuv1 Hq
h￿hw/ vl o*rq h{foxw ohv grqq￿hv uhodwlyhv ª o*dqq￿h 4<<: gh o*￿fkdqwloorq/ od yrodwlolw￿
qrq0frqglwlrqqhooh edlvvh qhwwhphqw> hq uhydqfkh/ ohv u￿vxowdwv frqfhuqdqw ohv sulq0
flsdohv fdudfw￿ulvwltxhv vwdwlvwltxhv ghv u￿juhvvlrqv +o*dv|p￿wulh/ o*k￿w￿urvf￿gdvwlflw￿/
hw od qrq0qrupdolw￿ gh od ghqvlw￿ frqglwlrqqhooh, uhvwhqw joredohphqw ydolghv1 Lo q*|
d grqf sdv olhx g*lvrohu ohv srlqwv fruuhvsrqgdqw ª od s￿ulrgh gh od fulvh1 Edlj hw
Jrojidmq +4<<;, derxwlvvhqw ª xqh frqfoxvlrq vlplodluh hq fdofxodqw vxu ghx{ s￿ulrghv
+mdqylhu 4<<8 ª g￿fhpeuh 4<<9 hw mxloohw 4<<: ª pdl 4<<;,/ ohv frh!flhqwv gh fru0
u￿odwlrq hqwuh ohv frxuv erxuvlhuv gh flqt sd|v +Edqjnrn/ Mdnduwd/ Nxdod Oxpsxu/
Pdqlooh hw V￿rxo, frqwhqxv gdqv qrwuh ￿fkdqwloorq1 Lov wurxyhqw txh fhv frh!flhqwv
vrqw joredohphqw vwdeohv1 Od fulvh q*d grqf sdv suryrtx￿ ghv fkdqjhphqwv vxevwdq0
flhov vxu fhv pdufk￿v1 Hq sduwlfxolhu/ ohv lqwhuyhqdqwv q*rqw sdv surirqghphqw prgl￿￿
ohxu frpsruwhphqw vrxv o*hpsulvh gh od fulvh1
Sdu dloohxuv/ srxu u￿srqguh ª od txhvwlrq sruwdqw vxu ohv sursul￿w￿v vwdwlvwltxhv
ghv uhqghphqwv/ qrxv dyrqv vxssrv￿ tx*lo q*￿wdlw sdv q￿fhvvdluh gh uhfkhufkhu xqh
￿vs￿fl￿fdwlrq vrsklvwltx￿h￿ gh od uhodwlrq g￿fulydqw oh uhqghphqw1 F*hvw fh txl mxvwl￿h
oh fkrl{ g*xq vlpsoh surfhvvxv pr|hqqh preloh g*ruguh s +s @4 , srxu prg￿olvhu oh
uhqghphqw1 Hq sduwlfxolhu/ qrxv q*dyrqv sdv lqwurgxlw gh yduldeohv h{solfdwlyhv gdqv
o*￿txdwlrq g*hvs￿udqfh frqglwlrqqhooh1 Hq uhydqfkh/ qrxv dyrqv yrxox whqlu frpswh
ghv sursul￿w￿v vwdwlvwltxhv plvhv hq ydohxu gdqv o*dqdo|vh vwdwlvwltxh su￿olplqdluh1
F*hvw od udlvrq srxu odtxhooh qrwuh h￿ruw d sruw￿ hvvhqwlhoohphqw vxu od irupdwlrq
45gh od yrodwlolw￿ +dyhf xqh sulvh hq frpswh gh gl￿￿uhqwhv k|srwkºvhv sruwdqw vxu ohv
glvwulexwlrqv,1
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O*hvwlpdwlrq gx prgºoh dyhf yrodwlolw￿ frqvwdqwh dx frxuv gx whpsv +f*hvw0ª0gluh
vdqv h￿hw DUFK, hvw su￿vhqw￿h gdqv oh wdeohdx 51 Lo v*djlw grqf gh o*hvwlpdwlrq g*xq
vlpsoh prgºoh PD g*ruguh 41 Od frpsrvdqwh pr|hqqh preloh dssdudæw vljql￿fdwlyh
srxu ohv erxuvhv gh Edqjnrn/ Nxdod Oxpsxu/ Mdnduwd hw Pdqlooh1 Srxu fhv txdwuh
sodfhv/ fhwwh frpsrvdqwh hvw q￿jdwlyh hw vljql￿fdwlyhphqw gl￿￿uhqwh gh }￿ur +hooh hvw
frpsulvh hqwuh 03/66 hw 03/49,1 Vrq vljqh u￿vxowh ghv wudqvdfwlrqv qrq0v|qfkurqhv/ vh0
orq o*lqwhusu￿wdwlrq gh Vfkrohv hw Zlooldpv +4<::,1 Hq uhydqfkh/ srxu ohv sodfhv gh
Krqj Nrqj/ V￿rxo/ Vlqjdsrxu hw Wdlzdq/ od frpsrvdqwh pr|hqqh preloh d!fkh dxvvl
xq vljqh q￿jdwli pdlv hooh q*hvw sdv vljql￿fdwlyhphqw gl￿￿uhqwh gh }￿ur1 O*hvwlpdwlrq
ghv ￿txdwlrqv gh fhv ghuqlºuhv sodfhv hvw g*dvvh} slºwuh txdolw￿1 Sdu dloohxuv/ ohv vwd0
wlvwltxhv gh Omxqj0Er{ lqgltxhqw txh o*rq qh shxw sdv uhmhwhu o*k|srwkºvh g*devhqfh
g*dxwrfruu￿odwlrq ghv u￿vlgxv +ª o*h{fhswlrq ghv erxuvhv gh Edqjnrn hw gh Vlqjdsrxu,1
Od fruuhfwlrq sdu ohv pr|hqqhv prelohv hvw grqf/ vdqv grxwh/ lqvx!vdqwh srxu od sox0
sduw ghv pdufk￿v1 Hq rxwuh/ ohv vwdwlvwltxhv gh Omxqj0Er{ fdofxo￿hv dyhf ohv fduu￿v
ghv u￿vlgxv frq￿uphqw od iruwh k￿w￿urvf￿gdvwlflw￿ ghv lqqrydwlrqv/ ohv ￿fduwv0w|shv ghv
frh!flhqwv hvwlp￿v ￿wdqw doruv ￿ydox￿v dyhf xqh idleoh su￿flvlrq1
Oh wdeohdx 6 su￿vhqwh ohv hvwlpdwlrqv gh od uhsu￿vhqwdwlrq JDUFK srxu ohv gli0
i￿uhqwv lqglfhv erxuvlhuv oruvtxh ohv lqqrydwlrqv vrqw vxssrv￿hv qrupdohv1 Sdu uds0
sruw dx prgºoh su￿f￿ghqw/ rq wlhqw frpswh gh o*k|srwkºvh g*k￿w￿urvf￿gdvwlflw￿ yld
od uhsu￿vhqwdwlrq JDUFK1 Od frpsrvdqwh pr|hqqh preloh hvw wrxmrxuv q￿jdwlyh +oh
sdudpºwuh ydulh hqwuh 03/63 hw 03/45, wrxw hq ￿wdqw vljql￿fdwlyhphqw gl￿￿uhqwh gh }￿ur
vdxi srxu V￿rxo hw Wdlzdq1 Oh frh!flhqw dxwru￿juhvvli gh od yrodwlolw￿ frqglwlrqqhooh
+phvxu￿ sdu ￿, hvw frpsulv hqwuh 3/:8 hw 3/<6 +srxu Vlqjdsrxu hw Wdlzdq uhvshf0
wlyhphqw,1 Oh vljqh gx frh!flhqw gx fduu￿ gh od ghuqlºuh lqqrydwlrq revhuy￿h +￿,
hvw/ frpph dwwhqgx/ srvlwli> hq rxwuh/ fh frh!flhqw hvw wrxmrxuv vljql￿fdwlyhphqw
gl￿￿uhqw gh }￿ur +lo hvw frpsulv hqwuh 3/39 hw 3/4; uhvshfwlyhphqw srxu Wdlzdq hw Vlq0
jdsrxu,1 Od vrpph ghv frh!flhqwv +￿ . ￿, hvw hq j￿q￿udo lqi￿ulhxuh ª 4/ ª o*h{fhswlrq
gh od erxuvh gh Mdnduwd +￿ . ￿ @4 >344, grqw od yrodwlolw￿ frqglwlrqqhooh dssdudæw
fodluhphqw qrq0vwdwlrqqdluh1 Srxu Pdqlooh +3/<<:,/ Nxdod Oxpsxu +3/<;:,/ Wdlzdq
+3/<;9, hw Edqjnrn +3/<;3,/ od yrodwlolw￿ frqglwlrqqhooh su￿vhqwh xqh g|qdpltxh txdvl
lqw￿ju￿h1 Rq qh shxw sdv uhmhwhu frpsoºwhphqw od su￿vhqfh g*xq sk￿qrpºqh gh shu0
vlvwdqfh gdqv fhv fdv1 Fhv u￿vxowdwv vrqw dvvh} xvxhov dx vhqv r￿ lov vrqw frqiruphv ª
fhx{ rewhqxv vxu ohv pdufk￿v erxuvlhuv ghv sulqflsdx{ sd|v lqgxvwuldolv￿v1
Sdu dloohxuv/ vhorq ohv vwdwlvwltxhv gh Omxqj0Er{ fdofxo￿hv dyhf ohv u￿vlgxv/ o*k|sr0
wkºvh g*dxwrfruu￿odwlrq hvw dffhsw￿h dx vhxlo gh 4( srxu Mdnduwd/ Nxdod Oxpsxu/ hw
dx vhxlo gh 8( srxu Pdqlooh hw Wdlzdq1 Hq uhydqfkh/ hq hvwlpdqw fhv p￿phv vwdwlv0
wltxhv dyhf ohv fduu￿v ghv lqqrydwlrqv/ o*k|srwkºvh g*k￿w￿urvf￿gdvwlflw￿ qh shxw ￿wuh
dffhsw￿h txh srxu V￿rxo hw/ gdqv xqh prlqguh phvxuh/ srxu Vlqjdsrxu1 Gdqv od sox0
sduw ghv fdv/ oh prgºoh JDUFK wudglwlrqqho vhpeoh dssursul￿ srxu uhqguh frpswh
gh o*hvvhqwlho gh o*k￿w￿urvf￿gdvwlflw￿1
Oh whvw gx udssruw gh yudlvhpeodqfh uhodwlyh ª o*k|srwkºvh gh qxoolw￿ mrlqwh ghv
frh!flhqwv ￿ hw ￿ prqwuh fodluhphqw txh oh prgºoh JDUFK grplqh odujhphqw oh
prgºoh ª yrodwlolw￿ frqvwdqwh1 Sdu frqv￿txhqw/ od g|qdpltxh gh od yrodwlolw￿ ghv lq0
glfhv erxuvlhuv hvw plhx{ uhwudf￿h sdu ohv dssurfkhv gh w|sh JDUFK1 O*lqwurgxfwlrq
46gx prgºoh JDUFK d shuplv g*dp￿olruhu vhqvleohphqw ohv u￿vxowdwv gh o*hvwlpdwlrq
lqlwldoh1 F*hvw/ oª dxvvl/ xq u￿vxowdw wudglwlrqqho gdqv o*dqdo|vh ghv pdufk￿v dfwlrqv1
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Oh wdeohdx 6 su￿vhqwh ohv vwdwlvwltxhv gh whvw dvvrfl￿hv ª o*k|srwkºvh qxooh gh v|0
p￿wulh/ sursrv￿hv sdu Hqjoh hw Qj +4<<6,/ gdqv oh fdv gx prgºoh JDUFK dyhf orl
qrupdoh1 Rq uhpdutxh txh ohv vwdwlvwltxhv gh whvw uhodwlyhv dx{ ￿￿/ l @4 >5>6 +￿txd0
wlrqv +7, ª +9,,/ qh vrqw sdv joredohphqw wuºv ￿ohy￿hv> o*￿yhqwxhooh dv|p￿wulh srxuudlw
grqf ￿wuh shx pdutx￿h1 Fhv vwdwlvwltxhv vrqw wrxwhirlv fodluhphqw vljql￿fdwlyhv +dx
prlqv vrxv o*xqh gh fhv gl￿￿uhqwhv iruphv, gdqv wurlv fdv +Krqj Nrqj/ Nxdod Oxpsxu
hw Wdlzdq,1 Srxu fhv pdufk￿v/ o*h￿hw g*dv|p￿wulh srxuudlw grqf ￿wuh qrq q￿joljhdeoh1
Qrwrqv txh/ gdqv fhuwdlqhv ￿wxghv +Edlj hw Jrogidmq/ 4<<;/ qrwdpphqw,/ o*h￿hw
g*dv|p￿wulh hvw phvxu￿ hq lqwurgxlvdqw ghx{ yduldeohv pxhwwhv gdqv ohv ￿txdwlrqv1
Od suhplºuh g￿fulw ohv ￿erqqhv qrxyhoohv￿ +phvxuhv vs￿fl￿txhv ghvwlq￿hv ª vwdelolvhu
ohv pdufk￿v/ dqqrqfhv g*dlgh suryhqdqw ghv rujdqlvphv lqwhuqdwlrqdx{/ sxeolfdwlrq
g*lqglfdwhxuv plhx{ rulhqw￿v txh su￿yx/ 111, txl ghyudlhqw vwlpxohu ohv pdufk￿v +h￿hw
srvlwli,1 Od vhfrqgh/ ￿ohv pdxydlvhv qrxyhoohv￿ +uxswxuh gh q￿jrfldwlrq/ dqqrqfh gh
edqtxhurxwh ª judqgh ￿fkhooh/ sxeolfdwlrq g*lqglfdwhxuv uhodwlyhphqw pdo rulhqw￿v/
dqqrqfhv gh frqwu￿oh ghv fdslwdx{/ wurxeohv vrfldx{/ 111,/ grlw dyrlu xq lpsdfw q￿jdwli
vxu ohv pdufk￿v1 Qrxv q*dyrqv sdv uhwhqx fhwwh dssurfkh srxu wurlv udlvrqv =
￿ ohv yduldeohv pxhwwhv vrqw g￿￿qlhv vxu xqh edvh gh idfwhxuv ￿k￿w￿urfolwhv￿1 Rq
| wurxyh ª od irlv ghv lqglfdwhxuv ￿frqrpltxhv/ ghv lqirupdwlrqv u￿jo￿phqwdluhv
rx srolwltxhv/ hwf>
￿ ohv u￿vxowdwv rewhqxv hq sduwlfxolhu sdu Edlj hw Jrogidmq qh vrqw sdv wrwdoh0
phqw frqydlqtxdqwv1 Vxu flqt sd|v ￿wxgl￿v +Fru￿h gx Vxg/ Pdodlvlh/ Wkd￿odqgh/
Sklolsslqhv hw Lqgrq￿vlh,/ ohv ghx{ yduldeohv lqglfdwulfhv qh mrxhqw xq u￿oh lq0
w￿uhvvdqw txh gdqv wurlv sd|v +Fru￿h gx Vxg/ Pdodlvlh/ Wkd￿odqgh, gdqv ohv
phloohxuv fdv1 Gdqv ohv ghx{ dxwuhv sd|v/ lo hvw gl!floh g*h{soltxhu od udlvrq
srxu odtxhooh o*lpsdfw gh fhv yduldeohv hvw pdujlqdo +yrluh qrq vljql￿fdwli rx
frqwuh0lqwxlwli,>
￿ o*lqwhusu￿wdwlrq ghv u￿vxowdwv q*hvw sdv ￿ylghqwh dx vhqv r￿ rq qh vdlw sdv vl ohv
qrxyhoohv grlyhqw d￿hfwhu gluhfwhphqw o*hvs￿udqfh rx od yduldqfh frqglwlrqqhooh
rx ohv ghx{ vlpxowdq￿phqw1
Gdqv ohxu prgºoh/ Edlj hw Jrogidmq ￿wxglhqw ohv h￿hwv ghv qrxyhoohv srvlwlyhv hw
q￿jdwlyhv xqltxhphqw yld o*hvs￿udqfh frqglwlrqqhooh1 Oh fkrl{ qh qrxv sdudæw sdv wrxw
ª idlw ￿ylghqw1 Sdu dloohxuv/ srxu xq sd|v grqq￿/ oruvtx*rq ￿whqg o*hqvhpeoh ghv lqiru0
pdwlrqv +erqqhv rx pdxydlvhv, ª o*hqvhpeoh gh od }rqh +sdu h{hpsoh/ oh uhqghphqw
gh od erxuvh gh V￿rxo hvw h{soltx￿/ hqwuh dxwuhv/ sdu ohv ￿erqqhv￿ hw ￿pdxydlvhv￿ qrx0
yhoohv suryhqdqw gh Wkd￿odqgh hw ghv dxwuhv sd|v,/ o*dqdo|vh ghylhqw lqh{wulfdeoh1 Hq
sduwlfxolhu/ o*lqwhusu￿wdwlrq ghv vljqhv ghv frh!flhqwv ghv yduldeohv lqglfdwulfhv +￿erq0
qhv￿ rx ￿pdxydlvhv￿ qrxyhoohv, hvw gl!floh1 Sdu frqv￿txhqw/ lqwurgxluh o*dv|p￿wulh ª
o*dlgh gx prgºoh JDUFK qrxv d vhpeo￿ soxv dssursul￿1
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Srxu doo￿jhu od su￿vhqwdwlrq ghv u￿vxowdwv/ qrxv qh uhsuhqrqv gdqv oh wdeohdx 7
+u￿vhuy￿ dx{ prgºohv dv|p￿wultxhv dyhf k|srwkºvh gh qrupdolw￿ gh od glvwulexwlrq
frqglwlrqqhooh, txh ghv sdudpºwuhv rx vwdwlvwltxhv v|qwk￿wltxhv +orj0yudlvhpeodqfh/
ghju￿ g*dv|p￿wulh uhodwlyh/ vwdwlvwltxh gh whvw g*dv|p￿wulh ￿,1 Hq h￿hw/ od sulvh hq
frpswh ghv h￿hwv gh ohylhu gdqv oh prgºoh JDUFK qh prgl￿h sdv vhqvleohphqw ohv
sdudpºwuhv gx prgºoh ª o*h{fhswlrq/ elhq ￿ylghpphqw/ gh fhoxl gx fduu￿ ghv lqqr0
ydwlrqv uhwdug￿hv g*xqh s￿ulrgh +oh sdudpºwuh ￿ dvvrfl￿ ª %2
|3￿,1 D od ohfwxuh ghv
u￿vxowdwv sruwdqw vxu od vwdwlvwltxh gx whvw mrlqw gh Hqjoh hw Qj/ gdqv oh fdv gx pr0
gºoh JDUFK vdqv h￿hw dv|p￿wultxh/ rq revhuyh txh o*k|srwkºvh gh su￿vhqfh g*xq h￿hw
dv|p￿wultxh srxuudlw qh sdv ￿wuh shuwlqhqwh gdqv fhuwdlqv fdv1 Sdu h{hpsoh/ fhwwh k|0
srwkºvh srxuudlw ￿wuh uhmhw￿h dx{ vhxlov wudglwlrqqhov srxu ohv erxuvhv gh V￿rxo hw gh
Mdnduwd txl d!fkhqw ghv vwdwlvwltxhv hpslultxhv uhodwlyhphqw idleohv +uhvshfwlyhphqw
3/:4 hw 4/:;,1 Fh u￿vxowdw ghyudlw ￿wuh frq￿up￿ sdu fhx{ soxv gluhfwv rewhqxv sdu ohv
hvwlpdwlrqv ghv prgºohv JDUFK dv|p￿wultxhv1
Ohv u￿vxowdwv gx prgºoh JMU frqgxlvhqw dx{ frqfoxvlrqv vxlydqwhv =
￿ od erxuvh gh Mdnduwd vhpeoh xq fdv ª sduw1 Vrq ghju￿ g*dv|p￿wulh hvw lqi￿ulhxu
ª 4 fh txl vljql￿h txh oh frh!flhqw ￿/ g￿fulydqw o*h￿hw g*dv|p￿wulh/ hvw q￿jd0
wli1 Fh frh!flhqw q*hvw fhshqgdqw sdv vljql￿fdwlyhphqw gl￿￿uhqw gh }￿ur1 Od
glvwulexwlrq ghv u￿vlgxv vhudlw grqf soxw￿w v|p￿wultxh srxu fhwwh sodfh>
￿ txdwuh sodfhv +Krqj Nrqj/ Nxdod Oxpsxu/ Vlqjdsrxu hw Edqjnrn/ gdqv o*ruguh
g￿furlvvdqw gx ghju￿ g*dv|p￿wulh, vhpeohqw sduwlfxolºuhphqw u￿dfwlyhv dx{ pdx0
ydlvhv qrxyhoohv1 Hq h￿hw/ ohxu ghju￿ g*dv|p￿wulh hvw dx prlqv ￿jdo ª 5/81 Hq
g*dxwuhv whuphv/ ￿ hvw dx prlqv ￿jdo ª 4>8￿= Fhv txdwuh sodfhv/ qrwdpphqw
Nxdod Oxpsxu hw Edqjnrn/ vrqw dgrvv￿hv ª ghv ￿frqrplhv su￿vhqwdqw fhuwdlqhv
vlplodulw￿v +dffxpxodwlrq wuºv udslgh gh ghwwh/  dpe￿h ghv sul{ gh o*lpprelolhu/
iruwh furlvvdqfh gx g￿￿flw frxudqw/ 111,1 Od su￿vhqfh g*xq h￿hw gh ohylhu hvw hq
txhotxh vruwh frq￿up￿h dlqvl>
￿ ohv wurlv dxwuhv sodfhv +V￿rxo/ Pdqlooh hw Wdlzdq, d!fkhqw xqh vhqvlelolw￿ prg￿0
u￿h pdlv qrq q￿joljhdeoh dx{ ￿pdxydlvhv qrxyhoohv￿/ ohxu ghju￿ g*dv|p￿wulh hvw
surfkh gh 5 +vrlw ghv sdudpºwuhv ￿ hw ￿ lghqwltxhv,1 Od idleoh lpsruwdqfh uhod0
wlyh gx sdudpºwuh ￿ shuphw gh mxvwl￿hu h{ srvw oh idlw txh ohv glvwulexwlrqv ghv
wurlv lqglfhv ￿wdlhqw ￿suhvtxh￿ v|p￿wultxhv +wdeohdx 4,1 Srxu od sodfh gh V￿rxo/
lqwurgxluh fhv lqglfdwhxuv vhpeoh shuwlqhqw1 Hq rxwuh/ ohv frh!flhqwv hvwlp￿v
sdu fhv ghx{ dxwhxuv srxu V￿rxo vrqw uhodwlyhphqw surfkhv gh fhx{ gh Edqj0
nrn1 Vl rq frpsduh ohv ghju￿v g*dv|p￿wulh gh fhv ghx{ pdufk￿v fdofxo￿v lfl/ rq
uhpdutxh tx*lov vrqw dxvvl dvvh} surfkhv +Edqjnrn rffxsh od txdwulºph sodfh
hw V￿rxo od flqtxlºph sdu ruguh gh ghju￿ g*dv|p￿wulh g￿furlvvdqw/ wdeohdx 7,1
Od vlwxdwlrq hvw/ frpph rq o*d g￿mª qrw￿/ orlq g*￿wuh krprjºqh gdqv od }rqh1
Joredohphqw/ rq uhwurxyh fhshqgdqw xq u￿vxowdw vwdqgdug srxu ohv lqglfhv erxuvlhuv
ghv sd|v g￿yhorss￿v/ vhorq ohtxho xq fkrf q￿jdwli d xq h￿hw soxv ￿ohy￿ vxu od yrodwlolw￿
tx*xq fkrf srvlwli1
Od sulvh hq frpswh gh o*dv|p￿wulh ª o*dlgh gx prgºoh JMU vhpeoh fruuhfwh1 Hq
h￿hw/ od vwdwlvwltxh gx whvw mrlqw gh v|p￿wulh gh Hqjoh hw Qj hvw uhodwlyhphqw idleoh
gdqv od soxsduw ghv fdv +qhwwhphqw lqi￿ulhxuh ª ohxu ydohxu wk￿rultxh dx vhxlo gh
8(,1 Lo q*| dxudlw grqf sdv g*dv|p￿wulh u￿vlgxhooh1 Od prg￿olvdwlrq gh o*dv|p￿wulh
48dyhf o*dssurfkh JMU frqgxlw grqf ª ghv u￿vxowdwv vdwlvidlvdqwv1 Fh u￿vxowdw vhpeoh hq
rxwuh frq￿up￿ sdu o*dqdo|vh gh od orj0yudlvhpeodqfh ghv prgºohv JMU hw JDUFK1
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Wrxw g*derug/ oh idlw gh sdvvhu g*xqh prg￿olvdwlrq gh od yduldqfh frqglwlrqqhooh
+JMU, ª fhooh gh o*￿fduw0w|sh +WJDUFK, q*d tx*xqh lq xhqfh pdujlqdoh vxu ohv sdud0
pºwuhv hvwlp￿v/ qrq gluhfwhphqw frqfhuq￿v sdu o*lqwurgxfwlrq gh o*h￿hw gh ohylhu1 Ohv
u￿vxowdwv vrqw frpsdudeohv ª fhx{ gx prgºoh JMU +dx prlqv hq whuphv gh vljql￿fdwl0
ylw￿ hw gx vljqh ghv sdudpºwuhv ￿ hw ￿,1 Ohv ghx{ sdudpºwuhv ￿ hw ￿/ txl g￿whuplqhqw
od u￿dfwlrq gh od yrodwlolw￿ sdu udssruw dx{ qrxyhdx{ fkrfv/ vrqw soxv idleohv gdqv oh
fdv gx prgºoh WJDUFK/ fh txl frqgxlw ª xq ghju￿ g*dv|p￿wulh prlqv lpsruwdqw1
Fhod q*lpsoltxh sdv iruf￿phqw xqh grplqdwlrq gx WJDUFK sdu oh JMU1
Xqh dqdo|vh soxv su￿flvh ghv u￿vxowdwv ghv hvwlpdwlrqv +wdeohdx 7, frqgxlw dx{
frqvwdwv vxlydqwv =
￿ elhq txh ohv ghju￿v g*dv|p￿wulh vrlhqw v|vw￿pdwltxhphqw soxv idleohv gdqv oh fdv
gx prgºoh WJDUFK/ od kl￿udufklh ghv sodfhv +￿wdeolh vxu od edvh g*xqh frp0
sdudlvrq ghv ghju￿v g*dv|p￿wulh hvwlp￿v srxu fkdtxh prgºoh, hvw odujhphqw
frqvhuy￿h1 Oh sdvvdjh gx JMU dx WJDUFK v*hvw mxvwh wudgxlw sdu xqh shupx0
wdwlrq hqwuh Pdqlooh hw Wdlzdq txl vh vlwxhqw dx{ ghx{ ghuqlºuhv sodfhv/ vl rq
￿fduwh od erxuvh gh Mdnduwd srxu odtxhooh o*h￿hw g*dv|p￿wulh q*hvw sdv vljql￿fdwli1
Gh fh srlqw gh yxh/ oh u￿vxowdw vhpeoh urexvwh>
￿ srxu Edqjnrn/ Mdnduwd/ Pdqlooh hw V￿rxo +glvwulexwlrq suhvtxh v|p￿wultxh dxsd0
udydqw,/ ohv u￿vxowdwv uhvwhqw wuºv frqwudvw￿v1 Srxu Edqjnrn/ oh ghju￿ g*dv|p￿wulh
hvw lqi￿ulhxu ª 51 Hq g*dxwuhv whuphv/ o*lpsdfw frpso￿phqwdluh ghv ￿pdxydlvhv
qrxyhoohv￿ +￿, q*hvw soxv vxs￿ulhxu ª o*h￿hw ghv fkrfv srvlwliv1 Srxu Pdqlooh hw
V￿rxo/ o*lqglfdwhxu g*dv|p￿wulh hvw dx soxv ￿jdo ª 4/9> ￿ hvw grqf qhwwhphqw
soxv idleoh txh ￿ +3>7￿ ￿ ￿ ￿ 3>9￿,1 Srxu Mdnduwd/ frpph rq o*d g￿mª vljqdo￿/
o*h￿hw g*dv|p￿wulh ghphxuh qrq vljql￿fdwli 1 Gdqv oh fdv ghv prgºohv WJDUFK
hw JMU/ Mdnduwd/ Pdqlooh hw V￿rxo u￿djlvvhqw prlqv ylrohpphqw dx{ ￿pdxydlvhv
qrxyhoohv￿ txh ohv dxwuhv sodfhv1 Hq uhydqfkh/ oh phvvdjh wlu￿ ghv ghx{ prgºohv
frqfhuqdqw Edqjnrn hvw dpeljx1
Hq rxwuh/ hq frpsdudqw ohv vwdwlvwltxhv gx whvw mrlqw gh Hqjoh hw Qj ghv wurlv
prgºohv/ rq frqvwdwh txh fhoohv fruuhvsrqgdqw dx prgºoh WJDUFK vrqw v|vw￿pdwl0
txhphqw vxs￿ulhxuhv ª fhoohv gx JMU1 Od fruuhfwlrq gh o*h￿hw g*dv|p￿wulh dssdudæw
grqf plhx{ u￿dolv￿h gdqv oh fdv gx JMU1 Sdu dloohxuv/ gdqv xqh suhplºuh dssurfkh/
o*dqdo|vh ghv orj0yudlvhpeodqfhv frq￿uph od sulpdxw￿ gx JMU vxu oh WJDUFK1
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Udsshoorqv txh/ frqwudluhphqw dx{ ghx{ prgºohv su￿f￿ghqwv/ gdqv o*HJDUFK/ ohv
lpsdfwv ghv fkrfv srvlwliv hw q￿jdwliv vxu od yrodwlolw￿ vrqw irqfwlrq gh ￿ +￿.￿/ srxu
ohv fkrfv srvlwliv/ hw ￿￿￿/ srxu ohv fkrfv q￿jdwliv,1 D o*h{fhswlrq gh Mdnduwd/ ohv ghju￿v
g*dv|p￿wulh uhodwlyh vrqw wrxv vljql￿fdwlyhphqw vxs￿ulhxuvª4+ l o vv r q wf r p s u l vh q w u h
4/73 hw 5/8, hw gh p￿ph ruguh gh judqghxu txh srxu ohv prgºohv WJDUFK1 O*lpsdfw
g*xq fkrf q￿jdwli vxu od yrodwlolw￿ hvw grqf soxv iruw txh fhoxl g*xq fkrf srvlwli1
Frpph dxsdudydqw/ kruv Mdnduwd/ f*hvw wrxmrxuv Wdlzdq hw Pdqlooh txl vhpeohqw ohv
prlqv vhqvleohv dx{ ￿pdxydlvhv qrxyhoohv￿1 Dyhf o*HJDUFK/ rq srxuudlw suhvtxh
49sulylo￿jl￿ o*k|srwkºvh gh v|p￿wulh srxu Wdlzdq hw Pdqlooh +o*dv|p￿wulh uhodwlyh hvw gh
o*ruguh gh 4/7, doruv txh gdqv ohv prgºohv JMU hw WJDUFK o*k|srwkºvh g*dv|p￿wulh
vhpeodlw hqfruh ydolgh1 Srxu Wdlzdq/ oh u￿vxowdw q*hvw sdv wrwdohphqw vxusuhqdqw/ fdu
f*hvw srxu fhwwh sodfh txh o*rq d rewhqx ohv hvwlpdwlrqv ohv prlqv urexvwhv gh ￿=
Frpph srxu oh prgºoh WJDUFK/ oh whvw mrlqw gh Hqjoh hw Qj frqgxlw ª dffhs0
whu o*h{lvwhqfh g*xqh dv|p￿wulh u￿vlgxhooh gdqv fhuwdlqv fdv +Krqj Nrqj hw Wdlzdq/
sdu h{hpsoh,1 Dx prlqv srxu fhv ghx{ sodfhv/ fhwwh dssurfkh qh shuphw grqf sdv
g*rewhqlu ghv lqqrydwlrqv ª glvwulexwlrqv v|p￿wultxhv1
Lo hvw srvvleoh gh frpsduhu ohv orj0yudlvhpeodqfhv srxu mxjhu gx srxyrlu h{solfdwli
gh fhv gl￿￿uhqwv prgºohv g*dv|p￿wulh1 Frpph fhv wurlv prgºohv qh vrqw sdv hperæw￿v/
rq qh shxw sdv whvwhu uljrxuhxvhphqw od su￿grplqdqfh g*xq prgºoh vxu ohv dxwuhv/
ª sduwlu g*xq whvw gx udssruw gh yudlvhpeodqfh1 Q￿dqprlqv/ frpph oh qrpeuh gh
sdudpºwuhv hvwlp￿v hvw oh p￿ph/ od frpsdudlvrq ghv yudlvhpeodqfhv shuphw g*lghqwl0
￿hu ohv prgºohv ohv soxv shuwlqhqwv +wdeohdx 7,1 Rq uhpdutxh qrwdpphqw txh/ srxu
od soxsduw ghv sodfhv/ oh prgºoh JMU frqgxlw ª xqh orj0yudlvhpeodqfh vxs￿ulhxuh ª
fhoohv ghv ghx{ dxwuhv prgºohv1 Srxu Krqj Nrqj hw Mdnduwd/ oh phloohxu prgºoh hvw
oh WJDUFK1 O*HJDUFK q*dssdudæw mdpdlv frpph oh prgºoh oh soxv shuwlqhqw srxu
uhsu￿vhqwhu o*dv|p￿wulh ghv lqglfhv erxuvlhuv dvldwltxhv1 Oh prgºoh JMU vhpeoh grqf
grplqhu ohv dxwuhv prgºohv g*dv|p￿wulh1
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O*hvwlpdwlrq g*xqh uhsu￿vhqwdwlrq JDUFK dyhf ghv lqqrydwlrqv vwdqgduglv￿hv
qrupdohv shuphw gh whqlu frpswh gh o*h{fºv gh nxuwrvlv +revhuy￿, ghv grqq￿hv1 Q￿dq0
prlqv/ fhwwh rswlrq shxw qh sdv vx!uh srxu uhqguh frpswh gh o*hqvhpeoh gh o*h{fºv
gh nxuwrvlv1 Oruvtx*hoohv vrqw frpelq￿hv dyhf ohv prgºohv JDUFK/ ohv ghqvlw￿v frqgl0
wlrqqhoohv +orl gh Vwxghqw/ JHG, ª txhxhv ￿sdlvvhv shxyhqw shuphwwuh gh u￿vrxguh
frpsoºwhphqw oh sureoºph gh o*h{fºv gh nxuwrvlv1 Gdqv ohv wdeohdx{ 8 hw 9/ qrxv
su￿vhqwrqv ohv hvwlpdwlrqv ghv prgºohv JDUFK/ JMU/ WJDUFK hw HJDUFK uhv0
shfwlyhphqw srxu od ghqvlw￿ frqglwlrqqhooh JHG hw od orl gh Vwxghqw1 Frpph srxu
o*k|srwkºvh g*dv|p￿wulh/ qrxv su￿vhqwrqv ghv wdeohdx{ v|qwk￿wltxhv qh frqwhqdqw txh
ohv vwdwlvwltxhv hw ohv sdudpºwuhv ohv soxv vhqvleohv ª o*k|srwkºvh whvw￿h1
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Srxu o*hqvhpeoh ghv pdufk￿v hw gdqv oh fdv g*xq prgºoh JDUFK +wdeohdx 8,
vdqv h￿hw g*dv|p￿wulh/ oh sdudpºwuh ￿ gh od JHG hvw wuºv vljql￿fdwlyhphqw lqi￿ulhxu
ª 5 = lo hvw frpsulv hqwuh 3/<8 +Mdnduwd, hw 4/56 +V￿rxo, hw uhvwh vxs￿ulhxu ª 4 srxu
vl{ pdufk￿v vxu kxlw1 Od ghqvlw￿ frqglwlrqqhooh ghv lqqrydwlrqv vhpeoh dlqvl soxv
surfkh g*xqh orl gh Odsodfh txh g*xqh orl qrupdoh1 Sdu dloohxuv/ oh whvw gh o*k|srwkºvh
qxooh ￿ @5 / irqg￿ vxu oh udssruw gh yudlvhpeodqfh/ frqgxlw ª xq uhmhw v|vw￿pdwltxh
gh fhwwh k|srwkºvh dx{ vhxlov xvxhov1 Rq shxw dlqvl mxvwl￿hu oh fdudfwºuh iruwhphqw
ohswrnxuwltxh gh od glvwulexwlrq frqglwlrqqhooh1 Hq rxwuh/ od glvwulexwlrq ghv u￿vlgxv
ghphxuh qrq v|p￿wultxh srxu od soxsduw ghv sodfhv frpph gdqv oh fdv su￿f￿ghqw1
O*hvwlpdwlrq ghv prgºohv dv|p￿wultxhv dyhf od JHG frq￿uph ohv u￿vxowdwv su￿f￿0
ghqwv =
￿ oh sdudpºwuh ￿ ghphxuh wuºv vwdeoh sdu udssruw dx prgºoh JDUFK1 O*h{lvwhqfh
g*xqh ghqvlw￿ iruwhphqw ohswrnxuwltxh hvw dlqvl frq￿up￿h>
4:￿ ohv h￿hwv g*dv|p￿wulh vrqw gx p￿ph ruguh gh judqghxu txh gdqv oh fdv gh od
ghqvlw￿ qrupdoh1 Od vhxoh h{fhswlrq frqfhuqh Mdnduwd1 Hq h￿hw/ oh sdudpºwuh ￿/
txl ￿wdlw q￿jdwli dyhf od glvwulexwlrq qrupdoh +frqgxlvdqw ª xq ghju￿ g*dv|p￿wulh
lqi￿ulhxu ª 4, ghylhqw lfl srvlwli dyhf od JHG +ghju￿ g*dv|p￿wulh vxs￿ulhxu ª 4,1
Lo ghphxuh fhshqgdqw qrq vljql￿fdwlyhphqw gl￿￿uhqw gh }￿ur1 Srxu o*lqglfh gh
Wdlzdq/ oh ghju￿ g*dv|p￿wulh hvw lqi￿ulhxu ª 5 gdqv ohv wurlv prgºohv +￿ hvw
lqi￿ulhxu ª ￿,1 Sdu dloohxuv/ f*hvw srxu Mdnduwd hw Wdlzdq txh o*rq rewlhqw ohv
soxv iruwhv vwdwlvwltxhv hpslultxhv ￿ gx whvw mrlqw gh Hqjoh hw Qj hqwudæqdqw
dlqvl oh uhmhw gh o*k|srwkºvh qxooh dx{ vhxlov wudglwlrqqhov1 Srxu fhv ghx{ sodfhv/
o*dgrswlrq g*xq ￿prgºoh dv|p￿wultxh￿ q*hvw grqf sdv lqglvshqvdeoh1 Srxu ohv
vl{ dxwuhv sodfhv/ oh ghju￿ g*dv|p￿wulh uhodwlyh hvw frpsulv hqwuh 5/3: +Pdqlooh,
hw 6/9 +Krqj Nrqj, srxu oh JMU hw hqwuh 4/9 +Pdqlooh, hw 5/9 +Krqj Nrqj,
srxu oh WJDUFK hw o*HJDUFK1 Fhv frh!flhqwv vh vlwxhqw dx{ p￿phv qlyhdx{
txh fhx{ hvwlp￿v srxu od glvwulexwlrq qrupdoh1 Od kl￿udufklh ￿wdeolh vxu od edvh
ghv ghju￿v g*dv|p￿wulh shugxuh1 Hq rxwuh/ wrxw frpph srxu od glvwulexwlrq
qrupdoh/ h{fhsw￿ srxu Wdlzdq hw Mdnduwd srxu ohvtxhoohv o*lqwurgxfwlrq g*xq
h￿hw dv|p￿wultxh q*hvw sdv shuwlqhqwh/ f*hvw dyhf oh prgºoh JMU txh o*rq rewlhqw
xqh txdvl devhqfh g*dv|p￿wulh u￿vlgxhooh1
Frpph srxu od glvwulexwlrq frqglwlrqqhooh qrupdoh/ oh prgºoh JMU frqgxlw txdvl
v|vw￿pdwltxhphqw ª xqh soxv judqgh orj0yudlvhpeodqfh txh ohv prgºohv WJDUFK
hw HJDUFK srxu uhsu￿vhqwhu o*dv|p￿wulh oruvtxh od ghqvlw￿ hvw xqh JHG1 Od vhxoh
h{fhswlrq hvw/ vdqv vxusulvh/ od erxuvh gh Mdnduwd/ srxu odtxhooh o*lqwurgxfwlrq gh
o*h￿hw gh ohylhu qh vhpeoh/ sdv mxvwl￿￿h1 Fhwwh uhpdutxh v*dssoltxh gdqv xqh prlqguh
phvxuh ª Wdlzdq1 Od su￿grplqdqfh gx JMU vxu ohv dxwuhv prgºohv vh frq￿uph grqf
gdqv oh fdv gh od JHG1
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Gdqv oh fdv gh od orl gh Vwxghqw/ o*lqyhuvh gx qrpeuh gh ghju￿v gh olehuw￿ grlw
￿wuh lqi￿ulhxu ª 3/58 srxu txh od nxuwrvlv qrq0frqglwlrqqhooh vrlw g￿￿qlh1 Rq uhpdutxh
txh/ txho txh vrlw oh prgºoh uhwhqx srxu o*dv|p￿wulh +wdeohdx 9,/ od erxuvh gh Mdnduwd
hvw fdudfw￿ulv￿h sdu xq sdudpºwuh ￿ lqi￿ulhxu ª 7 +4@￿ ydulh hqwuh 3/5;: srxu oh JMU
hw 3/5<5 srxu o*HJDUFK,1 Srxu ohv prgºohv WJDUFK hw HJDUFK/ ohv erxuvhv
gh Vlqjdsrxu hw gh Wdlzdq d!fkhqw ghv ghju￿v gh olehuw￿ wuºv surfkh gh 7 +4@￿ hvw
frpsulv hqwuh 3/577 hw 3/588,1 Srxu fhv wurlv sodfhv/ od nxuwrvlv qrq0frqglwlrqqhooh
q*hvw shxw ￿wuh sdv g￿￿qlh1
Ohv frh!flhqwv g*dv|p￿uwlh uhodwlyh rewhqxv srxu oh JMU dyhf od orl gh Vwxghqw
vrqw hq j￿q￿udo gx p￿ph ruguh txh fhx{ dvvrfl￿v ª od JHG1 Hq sduwlfxolhu/ lov qh
vrqw sdv v|vw￿pdwltxhphqw vxs￿ulhxuv rx lqi￿ulhxuv ª fhx{ fruuhvsrqgdqwv ª od JHG1
Oª dxvvl/ od soxsduw gx whpsv/ f*hvw dyhf oh JMU txh o*rq rewlhqw ohv soxv idleohv
vwdwlvwltxhv ￿/ fruuhvsrqgdqw ª xqh txdvl devhqfh g*dv|p￿wulh u￿vlgxhooh1 Sdupl ohv
gl￿￿uhqwv prgºohv g*dv|p￿wulh hvwlp￿v dyhf od orl gh Vwxghqw/ oh prgºoh JMU vhpeoh
grqf oh soxv shuwlqhqw srxu ohv pdufk￿v ￿wxgl￿v = dlqvl/ txhooh txh vrlw od erxuvh/ od
yudlvhpeodqfh fdofxo￿h srxu oh prgºoh JMU hvw vxs￿ulhxuh ª fhooh rewhqxh dyhf ohv
prgºohv WJDUFK hw HJDUFK1
Hq￿q/ o*dqdo|vh ghv orj0yudlvhpeodqfhv prqwuh txh od JHG grplqh od orl gh
Vwxghqw/ gdqv wrxv ohv fdv gh ￿jxuh vdxi srxu Mdnduwd +srxu odtxhooh od nxuwrvlv
q*h{lvwh sdv, hw Vlqjdsrxu1 Ilqdohphqw/ srxu o*hvvhqwlho/ od JHG vhpeoh soxv shuwl0
qhqwh txh od Vwxghqw srxu uhsu￿vhqwhu od g|qdpltxh ghv lqglfhv erxuvlhuv dvldwltxhv1
4;Hq fh txl frqfhuqh ohv h￿hwv g*dv|p￿wulh/ oh prgºoh JMU grplqh ohv dxwuhv gdqv
suhvtxh wrxv ohv fdv +srxu od JHG frpph srxu od orl gh Vwxghqw,1 F*hvw dyhf xqh JHG
frpelq￿h dyhf xq prgºoh JMU +prgºoh JHG0JMU, txh o*rq rewlhqw ohv u￿vxowdwv ohv
soxv lqw￿uhvvdqwv1
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Oh wdeohdx : g￿wdlooh ohv hvwlpdwlrqv gx prgºoh JHG0JMU1 Fhv u￿vxowdwv shxyhqw
￿wuh frpsdu￿v qrwdpphqw ª fhx{ su￿vhqw￿v gdqv oh wdeohdx 5 fruuhvsrqgdqw dx prgºoh
JDUFK dyhf ghqvlw￿ qrupdoh1 Soxvlhxuv srlqwv shxyhqw ￿wuh qrw￿v gdqv oh fdguh gh
fhwwh frpsdudlvrq1 Wrxw g*derug/ oh frh!flhqw dxwru￿juhvvli gh o*￿txdwlrq g*hvs￿udqfh
+e, vh u￿gxlw dvvh} vhqvleohphqw/ oruvtxh o*rq dgrswh xqh ghqvlw￿ JHG dyhf h￿hwv
g*dv|p￿wulh1 F*hvw hq sduwlfxolhu oh fdv gh od erxuvh gh Krqj Nrqj/ srxu odtxhooh oh
sdudpºwuh e hvwlp￿ sdvvh gh 03/45 ª 03/371 Od shuvlvwhqfh ghv uhqghphqwv erxuvlhuv
dssdudæw dlqvl dffuxh1
Oh frh!flhqw ￿ dvvrfl￿ ª o*h￿hw ghv fkrfv gh uhqghphqw vxu od yduldqfh frqglwlrq0
qhooh +%2
|3￿, vh u￿gxlw gdqv od soxsduw ghv erxuvhv/ ª o*h{fhswlrq qrwdeoh gh od sodfh
gh Mdnduwd1 Gdqv fh fdv/ hq h￿hw/ oh frh!flhqw ￿ sdvvh gh 3/47 ª 3/6;/ pdlv dx sul{
g*xqh iruwh glplqxwlrq gx sdudpºwuh ￿1 Gh idŒrq j￿q￿udoh/ oh frh!flhqw dxwru￿juhvvli
gh o*￿txdwlrq gh yduldqfh frqglwlrqqhooh +￿, uhvwh vwdeoh1 Srxu o*hqvhpeoh ghv sodfhv
erxuvlºuhv/ rq wurxyh txh od frqglwlrq gh vwdwlrqqdulw￿ +￿.￿.
￿
2 ? 4, hvw y￿ul￿￿h1 Fh0
shqgdqw/ dx prlqv srxu Pdqlooh hw Wdlzdq/ rq rewlhqw xqh g|qdpltxh wuºv shuvlvwdqwh






￿jdo ª 3/<< hw 3/<<; uhvshfwlyhphqw1
Oh fkrl{ g*xqh ghqvlw￿ JHG hqwudæqh xqh dxjphqwdwlrq vhqvleoh gh o*dxwrfruu￿od0
wlrq u￿vlgxhooh/ o*k|srwkºvh qxooh gh qrq0fruu￿odwlrq q*￿wdqw uhmhw￿h txh srxu ohv lqglfhv
gh V￿rxo hw Vlqjdsrxu1 Srxu oh prgºoh JDUFK dyhf orl qrupdoh/ rq q*dydlw sdv uhmhw￿
qrq soxv o*k|srwkºvh g*devhqfh g*dxwrfruu￿odwlrq srxu ohv erxuvhv gh Edqjnrn hw gh
Krqj Nrqj1 Hq uhydqfkh/ o*k|srwkºvh g*krprvf￿gdvwlflw￿ u￿vlgxhooh q*hvw pdlqwhqdqw
uhmhw￿h txh srxu od vhxoh erxuvh gh V￿rxo/ doruv txh su￿f￿ghpphqw rq frqfoxdlw ª od
su￿vhqfh g*k￿w￿urvf￿gdvwlflw￿ srxu ohv erxuvhv gh V￿rxo hw gh Vlqjdsrxu1
Ohv ghju￿v g*dv|p￿wulh uhodwlyh vrqw dvvh} gl￿￿uhqwv g*xqh erxuvh ª o*dxwuh = oh
pd{lpxp hvw dwwhlqw srxu Krqj Nrqj/ xq fkrf q￿jdwli d|dqw xq h￿hw vxu od yduldqfh
frqglwlrqqhooh 6/9 irlv vxs￿ulhxu ª xqfkrf srvlwli>oh plqlpxp hvw dwwhlqw srxu Mdnduwd
+415, hw/ gdqv xqh prlqguh phvxuh/ srxu Wdlzdq +41;,1 Ohv whvwv gh Hqjoh hw Qj +4<<6,
dvvrfl￿v ª o*k|srwkºvh qxooh gh v|p￿wulh frqgxlvhqw ª frqfoxuh v|vw￿pdwltxhphqw ª
o*devhqfh gh v|p￿wulh u￿vlgxhooh/ dx vhxlo gh 8(1
Hq￿q/ oh whvw gx udssruw gh yudlvhpeodqfh dvvrfl￿ ª o*k|srwkºvh qxooh +￿ @5 /
￿ @3 , fruuhvsrqgdqw dx prgºoh JDUFK dyhf orl qrupdoh hvw uhmhw￿ srxu wrxwhv ohv
erxuvhv/ dx{ vhxlov gh ulvtxh xvxhov1 F*hvw grqf dyhf od uhsu￿vhqwdwlrq JHG0JMU txh
qrxv srxuvxlyrqv qrwuh dqdo|vh1
Ohv judskltxhv 6 su￿vhqwhqw o*￿yroxwlrq ghv yrodwlolw￿v hvwlp￿hv ª sduwlu gx prgºoh
JHG0JMU1 Rq qrwh txh ohv qlyhdx{ gh od yrodwlolw￿ hq s￿ulrgh fdoph vrqw uhodwlyhphqw
surfkhv g*xqh erxuvh ª o*dxwuh/ dxwrxu gh 4(1 Vlqjdsrxu hw/ gdqv xqh prlqguh phvxuh/
Mdnduwd/ vrqw wrxwhirlv fdudfw￿ulv￿hv sdu ghv qlyhdx{ pr|hqv soxv idleohv1 Gh soxv/ srxu
wrxwhv ohv sodfhv erxuvlºuhv/ od ￿q gh od s￿ulrgh hvw dvvrfl￿h ª xqh iruwh dxjphqwdwlrq
gh od yrodwlolw￿ frqglwlrqqhooh1
4<718 Ohv h￿hwv DUFK0lq0Phdq
Lo v*djlw oª gh y￿ul￿hu vl o*lqwurgxfwlrq g*xq lqglfdwhxu gh ulvtxh gdqv o*￿txdwlrq gh
uhqghphqw shuphw g*dp￿olruhu od ghvfulswlrq rx o*h{solfdwlrq gh fhwwh yduldeoh1 Gdqv
oh fdv gx prgºoh JMU/ od irupxodwlrq uhwhqxh gh od uhsu￿vhqwdwlrq DUFK0lq0Phdq
v*￿fulw vrxv od iruph =
u| @ ￿ .￿*+￿|,.%| . e%|3￿ +45,
dyhf
￿2





Oh whuph *+￿|, hvw o*lpdjh g*xqh irqfwlrq gh od yrodwlolw￿ frqglwlrqqhooh +￿|,1 Ohv
uhsu￿vhqwdwlrqv xvxhoohv gh od irqfwlrq * shuphwwhqw gh uhwhqlu od yrodwlolw￿ +*+￿|,@
￿|,/ od yduldqfh +*+￿|,@￿2
|, hw oh orjdulwkph gh od yrodwlolw￿ +*+￿|,@o q+ ￿|,,/ frpph
lqglfdwhxu gh ulvtxh gdqv o*￿txdwlrq gx uhqghphqw1 Od irqfwlrq * shxw suhqguh xqh
iruph soxv j￿q￿udoh5 grqw ohv uhsu￿vhqwdwlrqv su￿f￿ghqwhv vrqw ghv fdv sduwlfxolhuv1
Ohv hvwlpdwlrqv gx frh￿flhqw ￿ uhsu￿vhqwdqw o*h￿hw gh od sulph gh ulvtxh gdqv
oh prgºoh DUFK0lq0Phdq vrqw su￿vhqw￿hv gdqv oh wdeohdx ;1 G*xqh idŒrq j￿q￿udoh/
txhooh txh vrlw od irqfwlrq * +*+￿|,@￿| rx *+￿|,@￿2
| rx *+￿|, @ oq+￿|,,/ oh
sdudpºwuh ￿ q*hvw mdpdlv vljql￿fdwlyhphqw gl￿￿uhqw gh }￿ur1 Gh soxv/ oh vljqh gh ￿
hvw dpeljx/ wrxw hq ￿wdqw mdpdlv vljql￿fdwlyhphqw gl￿￿uhqw gh }￿ur1 Lo dssdudæw grqf
srvvleoh gh frqfoxuh ª od frqvwdqfh ghv sulphv gh ulvtxh vxu fhv pdufk￿v1
Ohv pdufk￿v erxuvlhuv dvldwltxhv vhpeohqw grqf fdudfw￿ulv￿v sdu xqh devhqfh g*xq
h￿hw sulph gh ulvtxh vxu oh uhqghphqw1 Od uhodwlrq xvxhooh hqwuh oh uhqghphqw hw
oh ulvtxh +txh o*rq uhwurxyh sdu h{hpsoh gdqv oh prgºoh gh fkrl{ gh sruwhihxlooh,
q*dssdudæw grqf sdv shuwlqhqwh lfl1 Vl o*rq vh u￿iºuh dx{ ￿wxghv gdqv ohvtxhoohv o*h￿hw
DUFK0lq0Phdq v*hvw u￿y￿o￿ iudjloh +Edloolh hw Ghjhqqdur/ 4<<3/ Eroohuvohy hw Zrro0
gulgjh/ 4<<3,/ fhv u￿vxowdwv qh vrqw sdv vxusuhqdqwv1 Vl o*rq v*dssxlh vxu ohv iruwhv
 xfwxdwlrqv revhuy￿hv vxu fhv pdufk￿v ghsxlv gl{0kxlw prlv/ ohv u￿vxowdwv odlvvhqw shu0
soh{hv1 Wrxwhirlv/ vl o*rq wlhqw frpswh gx idlw tx*dydqw od fulvh gh o*￿w￿ 4<<:/ rq flwdlw
hq u￿i￿uhqfh ohv p￿ulwhv ghv prgºohv gh o*Dvlh gx Vxg0Hvw hw txh ohv lqyhvwlvvhxuv rqw
g￿yhuv￿ ghv fdslwdx{ vxu fhwwh }rqh mxvtx*hq 4<<80<9/ ohv u￿vxowdwv qh vrqw sdv dxvvl
lqdwwhqgxv txh Œd1 Hq h￿hw/ ￿wdqw grqq￿h o*lpsruwdqfh ghv fu￿glwv doorx￿v ª o*Dvlh
gx Vxg0Hvw/ ohv lqyhvwlvvhxuv rqw ª o*￿ylghqfh frqvlg￿u￿ fhwwh }rqh frpph ￿wdqw shx
ulvtx￿h1 Lov q*h{ljhdlhqw doruv tx*xqh sulph gh ulvtxh pdujlqdoh1 Frpph o*￿wxgh sruwh
hq judqgh sduwlh vxu od s￿ulrgh su￿f￿gdqw od fulvh +mdqylhu 4<<3 ª g￿fhpeuh 4<<:,/
oh u￿vxowdw hvw qrupdo1 Lo idxgudlw vdqv grxwh u￿gxluh gh idŒrq gudvwltxh od s￿ulrgh
g*￿wxgh srxu idluh uhvvruwlu o*lpsdfw gh od sulph gh ulvtxh vxu oh uhqghphqw pdlv/
ª o*￿ylghqfh/ ohv u￿vxowdwv vhudlhqw shx urexvwhv1 Rq uhwlhqw wrxw gh p￿ph txh/ vxu
orqjxh s￿ulrgh/ ohv uhqghphqwv revhuy￿v vxu ohv pdufk￿v erxuvlhuv gh o*Dvlh gx Vxg0
Hvw vrqw lqvhqvleohv ª o*h￿hw sulph gh ulvtxh1 F*hvw grqf oh prgºoh JMU vs￿fl￿￿ hq
vxssrvdqw txh ohv lqqrydwlrqv vxlyhqw xqh glvwulexwlrq frqglwlrqqhooh JHG hw vdqv hi0
ihw DUFK0lq0Phdq +prgºoh JHG0JMU, txl shuphw g*rewhqlu od phloohxuh ghvfulswlrq
gh od yrodwlolw￿ revhuy￿h vxu ohv pdufk￿v erxuvlhuv gh o*Dvlh gx Vxg0Hvw1
5Fhv wurlv irupxodwlrqv shxyhqw ￿wuh lqwhusu￿w￿hv frpph ghv fdv sduwlfxolhuv gh od wudqvirupdwlrq






*￿ r￿ ￿ g￿whuplqh od iruph gh od wudqvirupdwlrq1 Srxu
￿ ’￿ / rq uhwurxyh od yrodwlolw￿> srxu ￿ ’2 c od yduldqfh> oh orjdulwkph gh od yrodwlolw￿ hvw rewhqx
frpph fdv olplwh txdqg ￿ < f1 Fhwwh vs￿fl￿fdwlrq shuphw g*hvwlphu od ydohxu od soxv dssursul￿h
gh od sxlvvdqfh ª dssoltxhu ª j1 Rq shxw dlqvl whvwhu ohv gl￿￿uhqwhv irupxodwlrqv xvxhoohv gx ulvtxh1
Wrxwhirlv/ gdqv ohv dssolfdwlrqv qxp￿ultxhv/ ohv ￿fduwv0w|shv vxu oh sdudpºwuh ￿ vrqw vrxyhqw wurs
odujhv srxu shuphwwuh xqh frqfoxvlrq fodluh hq idyhxu gh o*xqh rx o*dxwuh ghv uhsu￿vhqwdwlrqv1
53719 Txhov hqvhljqhphqwv shxw0rq wluhu g*xqh frpsdudlvrq ghv lq0
glfhvB
Gdqv xq suhplhu whpsv/ rq shxw frpsduhu ohv u￿vxowdwv ghv hvwlpdwlrqv u￿dolv￿hv
dyhf xq prgºoh JHG0JMU dssoltx￿ ª od }rqh Dvlh +wdeohdx :, hw dx{ sd|v gx J8
+wdeohdx <,1 Xq udssurfkhphqw ghv u￿vxowdwv lqgltxh txh =
￿ od frpsrvdqwh pr|hqqh preloh gh o*hvs￿udqfh frqglwlrqqhooh hvw q￿jdwlyh hw
vljql￿fdwlyhphqw gl￿￿uhqwh gh }￿ur srxu ohv uhqghphqwv erxuvlhuv gh o*Dvlh1
Hooh q*hvw hq j￿q￿udo sdv vljql￿fdwlyhphqw gl￿￿uhqwh gh }￿ur srxu ohv erxuvhv
gx J8 pdlv hooh d!fkh xq vljqh q￿jdwli srxu oh GM/ oh FDF hw oh IWVH1 Rq
srxuudlw uhwhqlu srxu fhv wurlv sodfhv/ wrxw frpph srxu ohv erxuvhv dvldwltxhv/
oh idlw txh ohv wudqvdfwlrqv vrqw qrq0v|qfkurqhv +Vfkrohv hw Zlooldpv/ 4<::,>
￿ oh frh!flhqw gx whuph dxwru￿juhvvli gh od yrodwlolw￿ +￿, hvw vljql￿fdwli srxu ohv
ghx{ }rqhv pdlv oh frh!flhqw gh od yduldeoh fruuhvsrqgdqw dx{ qrxyhdx{ fkrfv
+￿, qh o*hvw sdv wrxmrxuv gdqv oh fdv ghv uhqghphqwv gx J81 Sdu dloohxuv/ p￿ph
vl ohv vrpphv gh fhv ghx{ frh!flhqwv vrqw surfkhv srxu ohv gl￿￿uhqwhv sodfhv/
hoohv vhpeohqw o￿jºuhphqw soxv ￿ohy￿hv gdqv oh J81 Oh sk￿qrpºqh gh shuvlvwdqfh
gh od yrodwlolw￿ hvw grqf xq shx soxv pdutx￿ gdqv ohv sd|v lqgxvwuldolv￿v>
￿ kruplv od sodfh gh Sdulv r￿ o*h￿hw ghv fkrfv srvlwliv hvw txdvl qxo +ghju￿ g*dv|0
p￿wulh lq￿ql,/ g*xqh pdqlºuh j￿q￿udoh/ ohv erxuvhv gx J8 vhpeohqw soxv vhqvleohv
dx{ pdxydlvhv qrxyhoohv txh ohxuv krprorjxhv dvldwltxhv1 Oh frh!flhqw g*dv|0
p￿wulh/ ￿> | hvw wuºv iruw fh txl frqgxlw ª ghv ghju￿v g*dv|p￿wulh wuºv ￿ohy￿v +</:
srxu oh Qlnnhl/ 7/7 srxu oh GM/ 7/4 srxu oh IWVH frqwuh 6/9 srxu Krqj Nrqj/
oh pdufk￿ oh soxv ￿dv|p￿wultxh￿ g*Dvlh,1 Wrxwhirlv/ od vhqvlelolw￿ gx GD[ sdu
udssruw dx{ pdxydlvhv qrxyhoohv +ghju￿ g*dv|p￿wulh gh o*ruguh gh 5, shxw ￿wuh
frpsdu￿h ª fhooh V￿rxo/ Edqjnrn rx Vlqjdsrxu>
￿ oh sdudpºwuh ￿/ g￿￿qlvvdqw ohv fdudfw￿ulvwltxhv gh od glvwulexwlrq frqglwlrqqhooh/
hvw gx p￿ph ruguh gh judqghxu gdqv ohv ghx{ }rqhv1 Lo hvw surfkh gh 4 +vdxi
srxu oh IWVH, hw lqgltxh fodluhphqw txh od glvwulexwlrq ghv lqqrydwlrqv hvw
ohswrnxuwltxh1
Dx yx gh fhv sursul￿w￿v/ lo q*| d sdv gh gl￿￿uhqfh irqgdphqwdoh hqwuh ohv pdufk￿v
erxuvlhuv ghv ghx{ }rqhv1 Elhq v￿u/ fhuwdlqhv sursul￿w￿v vrqw soxv pdutx￿hv g*xq f￿w￿
txh gh o*dxwuh pdlv lo sdudæw gl!floh g*lghqwlihu ohv idfwhxuv shuphwwdqw gh ohv glvvrflhu
frpsoºwhphqw vxu od edvh ghv u￿vxowdwv gx prgºoh JHG0JMU1
Gdqv xq vhfrqg whpsv/ frpph ohv erxuvhv dvldwltxhv su￿vhqwhqw ghv sursul￿w￿v
vwdwlvwltxhv uhodwlyhphqw vlplodluhv/ rq shxw ￿ydoxhu o*lqwhqvlw￿ gh ohxu oldlvrq yld ohxu
uhqghphqw +wdeohdx 43d, hw ohxu yrodwlolw￿ +wdeohdx 43e,1 G*xqh pdqlºuh j￿q￿udoh/ ohv
frh!flhqwv gh fruu￿odwlrq fdofxo￿v hqwuh ohv uhqghphqwv vrqw prlqv ￿ohy￿v txh fhx{
rewhqxv dyhf ohv yrodwlolw￿v1
Oh idleoh qlyhdx ghv frh!flhqwv gh fruu￿odwlrq ghv uhqghphqwv txrwlglhqv +hq j￿q￿0
udo lqi￿ulhxuv ª 3/8, uhqg gl!floh od plvh hq ydohxu gh idlwv vdloodqwv1 Rq shxw wrxwhirlv
vljqdohu txh od erxuvh gh Vlqjdsrxu dssdudæw uhodwlyhphqw fruu￿o￿h +frh!flhqw gh fru0
u￿odwlrq frpsulv hqwuh 3/63 ylv0ª0ylv gh Mdnduwd/ hw 3/89 ylv0ª0ylv gh Nxdod Oxpsxu,
dyhf ohv dxwuhv sodfhv dvldwltxhv/ vdxi V￿rxo1 Dvvh} fxulhxvhphqw/ hooh hvw idleohphqw
ol￿h dx GM pdlv d!fkh ghv oldlvrqv g*lqwhqvlw￿ frpsdudeoh hw uhodwlyhphqw iruwh +3/63,
dyhf oh GD[ hw oh Qlnnhl1 D o*rssrv￿/ ohv erxuvhv gh Wdlzdq hw V￿rxo vhpeohqw wuºv
idleohphqw ol￿hv dyhf wrxwhv ohv sodfhv +frh!flhqwv gh fruu￿odwlrq yduldqw hqwuh 3/34
54hw 3/49,1 Pdqlooh/ Krqj Nrqj/ Edqjnrn hw Nxdod Oxpsxu rffxshqw xqh srvlwlrq lq0
whup￿gldluh1 Rq qrwh fhshqgdqw od ￿iruwh￿ oldlvrq hqwuh Krqj Nrqj hw Nxdod Oxpsxu
+frh!flhqw gh fruu￿odwlrq gh 3/76, g*xqh sduw/ hqwuh Krqj Nrqj hw Vlqjdsrxu g*dxwuh
sduw +3/78,1
Fhv u￿vxowdwv vhpeohqw urexvwhv1 Hq h￿hw/ vxu od s￿ulrgh doodqw gx 5 mxloohw 4<<: dx
4; pdl 4<<;/ Edlj hw Jrogidmq wurxyhqw ghv u￿vxowdwv frpsdudeohv = hqwuh Edqjnrn hw
Nxdod Oxpsxu sdu h{hpsoh/ lov rewlhqqhqw xqh fruu￿odwlrq gh 3/63 +frqwuh 3/68 lfl,>
hqwuh Pdqlooh hw Nxdod Oxpsxu/ ohv frh!flhqwv gh fruu￿odwlrq ydohqw uhvshfwlyhphqw
3/5: hw 3/59> hq￿q hqwuh V￿rxo hw Mdnduwd/ rq rewlhqw 3/48 gdqv xq fdv hw 3/47 gdqv
o*dxwuh1 F*hvw vhxohphqw srxu Pdqlooh hw Mdnduwd txh od gl￿￿uhqfh hvw vhqvleoh +3/73
srxu Edlj hw Jrogidmq frqwuh 3/58,1
Gdqv oh fdv gh od yrodwlolw￿/ ohv frh!flhqwv gh fruu￿odwlrq vrqw uhodwlyhphqw ￿ohy￿v
hw g￿sdvvhqw vrxyhqw 3/63 wdqw hqwuh ohv yrodwlolw￿v ghv erxuvhv dvldwltxhv tx*hqwuh fhv
lqglfdwhxuv hw fhx{ ghv sodfhv gx J81 Lo hvw lqw￿uhvvdqw gh qrwhu txh srxu od yrodwlolw￿/
fkdfxqh ghv sodfhv dssdudæw dvvh} iruwhphqw ol￿h gdqv od }rqh dyhf dx prlqv xqh
dxwuh erxuvh1 Vlqjdsrxu d!fkh ghv frh!flhqwv gh fruu￿odwlrq qrq q￿joljhdeohv dyhf
wrxwhv ohv sodfhv/ | frpsulv V￿rxo/ Wdlzdq hw ohv sulqflsdohv ￿qdqflºuhv gx J81 Hq
jxlvh g*h{hpsoh/ fh frh!flhqw ydxw 3/93 srxu ohv frxsohv Vlqjdsrxu2Nxdod Oxpsxu
hw Vlqjdsrxu2Iudqfiruw> vrq soxv idleoh qlyhdx hvw gh 3/67 +Wdlzdq,1 Wdlzdq hw V￿rxo
txl vh g￿pdutxdlhqw ghv dxwuhv sodfhv dvldwltxhv gdqv oh fdv su￿f￿ghqw +dqdo|vh ghv
uhqghphqwv,/ d!fkhqw ª ohxu wrxu ghv oldlvrqv iruwhv uhvshfwlyhphqw dyhf Pdqlooh
+3/8;, hw Krqj Nrqj rx Nxdod Oxpsxu +3/75,1 Srxu Edqjnrn/ Mdnduwd hw Krqj Nrqj/
rq revhuyh dx prlqv xq frh!flhqw gh fruu￿odwlrq g￿sdvvdqw 3/83 +wdqw dyhf ohv lqglfhv
dvldwltxhv tx*dyhf fhx{ ghv sd|v gx J8,1 Gh idŒrq dvvh} lqdwwhqgxh/ f*hvw dyhf oh GD[
txh ohv oldlvrqv +uhqghphqw hw yrodwlolw￿, erxuvhv dvldwltxhv2erxuvhv gx J8 vhpeohqw
ohv soxv iruwhv1
Hq frqfoxvlrq/ vl dx qlyhdx gx uhqghphqw ohv frh!flhqwv gh fruu￿odwlrq vrqw uh0
odwlyhphqw w￿qxv/ dx qlyhdx gh od yrodwlolw￿ ohv fkrvhv vh su￿vhqwhqw dxwuhphqw = rq
shxw gluh/ hq txhotxh vruwh/ txh ohv iruwhv oldlvrqv plvhv hq ￿ylghqfh vxu ohv yrodwlolw￿v
wudgxlvhqw oh idlw txh ohv ￿prxyhphqwv￿ gh sdqltxh vh wudqvphwwhqw dvvh} elhq hqwuh
ohv gl￿￿uhqwhv sodfhv1 Ohv p￿fdqlvphv gh wudqvplvvlrq wudqvlwhudlhqw doruv soxv sdu
od yrodwlolw￿ txh sdu ohv uhqghphqwv1 Qrwuh dssu￿khqvlrq vxu od idŒrq g*lqwurgxluh ohv
￿erqqhv￿ hw ￿pdxydlvhv￿ qrxyhoohv gdqv oh prgºoh hvw dlqvl mxvwl￿￿h h{ srvw1 O*ds0
surfkh irqg￿h vxu ohv prgºohv JDUFK sdudæw dlqvl soxv dssursul￿h srxu o*dqdo|vh gh
fhuwdlqv sk￿qrpºqhv1
8 Frqfoxvlrq
Ohv hvwlpdwlrqv u￿dolv￿hv gdqv fh sdslhu shuphwwhqw gh phwwuh hq ￿ylghqfh xq
fhuwdlq qrpeuh gh u￿vxowdwv frqfhuqdqw od yrodwlolw￿ ghv sulqflsdx{ pdufk￿v erxuvlhuv
vxg0dvldwltxhv1 Rq uhwurxyh joredohphqw ohv sulqflsdx{ u￿vxowdwv rewhqxv srxu ohv
pdufk￿v ghv sd|v g￿yhorss￿v/ qrwdpphqw oh pdufk￿ erxuvlhu dp￿ulfdlq1
Wrxw g*derug/ ohv uhqghphqwv vhpeohqw dxwrfruu￿o￿v dlqvl txh ohxuv fduu￿v> lov vrqw
g￿fulwv sdu xqh glvwulexwlrq ª txhxh ￿sdlvvh1 Dx qlyhdx gh o*hvs￿udqfh frqglwlrqqhooh/
o*hvwlpdwlrq g*xqh frpsrvdqwh pr|hqqh preloh v*dyºuh q￿fhvvdluh srxu suhqguh hq
frpswh/ dx prlqv sduwlhoohphqw/ od iruwh dxwrfruu￿odwlrq ghv uhqghphqwv txrwlglhqv1
Hq rxwuh/ uhqguh hqgrjºqh od yrodwlolw￿ frqglwlrqqhooh hvw lqglvshqvdeoh/ gx idlw gh od
iruwh k￿w￿urvf￿gdvwlflw￿ ghv grqq￿hv1 Gdqv od soxsduw ghv fdv/ o*hvwlpdwlrq g*xq prgºoh
55JDUFK+4>4, shuphw g*￿olplqhu o*k￿w￿urvf￿gdvwlflw￿ frqglwlrqqhooh ghv lqqrydwlrqv
vwdqgduglv￿hv1
Hq j￿q￿udo/ lo hvw q￿fhvvdluh gh uhfrxulu ª xq prgºoh suhqdqw hq frpswh ohv h￿hwv
g*dv|p￿wulh/ f*hvw0ª0gluh dxwrulvdqw xqh gl￿￿uhqfldwlrq gh o*lpsdfw ghv fkrfv vxu od
yrodwlolw￿ vhorq ohxu qdwxuh +srvlwliv rx q￿jdwliv,1 Hq h￿hw/ xq fkrf q￿jdwli vh wudgxlw/
v|vw￿pdwltxhphqw/ sdu xqh dxjphqwdwlrq soxv iruwh gh od yrodwlolw￿ tx*xq fkrf sr0
vlwli vxu wrxwhv ohv sodfhv/ vdxi fhooh gh Mdnduwd srxu odtxhooh o*lvrohphqw g*xq h￿hw
dv|p￿wultxh qh vhpeoh sdv shuwlqhqw1 Hq rxwuh/ od uhsu￿vhqwdwlrq od soxv dgdsw￿h gh
o*dv|p￿wulh hvw oh prgºoh JMU/ irqg￿ vxu od prg￿olvdwlrq gh od yduldqfh frqglwlrq0
qhooh1 Oh prgºoh HJDUFK/ vrxyhqw uhwhqx srxu o*￿wxgh gh o*dv|p￿wulh ghv lqglfhv
erxuvlhuv ghv sd|v g￿yhorss￿v/ hvw grplq￿ sdu oh prgºoh JMU vxu ohv pdufk￿v erxu0
vlhuv dvldwltxhv1 Oh prgºoh HJDUFK qh uhqg sdv frpswh gh idŒrq vdwlvidlvdqwh ghv
￿yroxwlrqv revhuy￿hv vxu ohv pdufk￿v ￿phujhqwv1 Lo hq hvw gh p￿ph srxu oh prgºoh
WJDUFK1 Gh fh srlqw gh yxh/ ohv erxuvhv dvldwltxhv v*￿fduwhqw txhotxh shx gh ohxuv
krprorjxhv ghv sd|v lqgxvwuldolv￿v/ od gl￿￿uhqfh ￿wdqw wrxwhirlv plqhxuh1
Oh qlyhdx ￿ohy￿ gh od nxuwrvlv/ sdu udssruw ª fhooh gh od orl qrupdoh/ q*hvw sdv
sohlqhphqw h{soltx￿ sdu o*h{lvwhqfh g*xqh yrodwlolw￿ frqglwlrqqhooh yduldqw dx frxuv gx
whpsv1 Lo v*hvw dy￿u￿ q￿fhvvdluh gh vxssrvhu txh ohv lqqrydwlrqv vwdqgduglv￿hv vxlyhqw
xqh orl grw￿h g*xqh nxuwrvlv soxv iruwh txh fhooh gh od orl qrupdoh1 Dyhf xqh JHG sdu
h{hpsoh/ rq rewlhqw xq sdudpºwuh ￿ wuºv surfkh gh 4/ fh txl fruuhvsrqg ª xqh orl gh
Odsodfh1 Rq rewlhqw xq u￿vxowdw vlplodluh dyhf od orl gh Vwxghqw/ fhshqgdqw grplq￿h
sdu od JHG1 Hq sduwlfxolhu/ srxu fhuwdlqv lqglfhv/ gdqv oh fdv gh od orl gh Vwxghqw/
rq vh wurxyh frqiurqwhu ª od qrq0g￿￿qlwlrq gh od nxuwrvlv rx ª od qrq0vwdwlrqqdulw￿ gh
od yduldqfh frqglwlrqqhooh1 Hq rxwuh/ od yudlvhpeodqfh rewhqxh ª sduwlu gh od orl gh
Vwxghqw hvw txdvl v|vw￿pdwltxhphqw lqi￿ulhxuh ª fhooh rewhqxh ª sduwlu gh od JHG1 Od
grplqdwlrq gh od JHG qh shxw grqf sdv ￿wuh uhplvh hq fdxvh1 Sdu dloohxuv/ ohv frxuv
erxuvlhuv dvldwltxhv qh vh glvwlqjxhqw sdv irqgdphqwdohphqw gh ohxuv krprorjxhv gx
J8/ dx vhqv r￿/ qrwdpphqw/ ohxuv yrodwlolw￿v vhpeohqw dgrswhu xq prgh lghqwltxh gh
irupdwlrq1 Hq rxwuh/ xqh frpsdudlvrq ghv lqglfhv prqwuh txh fh vrqw ohv yrodwlolw￿v
ghv gl￿￿uhqwhv sodfhv/ hw qrq ohxuv uhqghphqwv/ txl vrqw ohv soxv iruwhphqw fruu￿o￿hv1
Hq￿q/ ohv uhqghphqwv erxuvlhuv qh sdudlvvhqw sdv vhqvleohv ª xq lqglfdwhxu gh
ulvtxh/ ohv h￿hwv DUFK0lq0Phdq q*￿wdqw sdv vljql￿fdwliv srxu ohv kxlw pdufk￿v/ vxu
orqjxh s￿ulrgh1
Vl rq vh u￿iºuh xqltxhphqw dx{ fdudfw￿ulvwltxhv vwdwlvwltxhv gx uhqghphqw hw gh
vd yduldqfh frqglwlrqqhooh srxu frpsduhu ohv pdufk￿v erxuvlhuv dvldwltxhv ª ohxuv
krprorjxhv ghv sd|v g￿yhorss￿v/ lo q*h{lvwh sdv gh gl￿￿uhqfhv pdmhxuhv hqwuh ohv
lqglfhv1 Xqh yrlh gh uhfkhufkh xow￿ulhxuh frqvlvwhudlw ª dqdo|vhu uljrxuhxvhphqw ohv
p￿fdqlvphv gh wudqvplvvlrq lqwhuqdwlrqdoh ghv fkrfv/ gdqv xq fdguh pxowlydul￿/ srxu
y￿ul￿hu vl o*rq revhuyh dxvvl oh p￿ph ghju￿ gh vlplolwxgh hqwuh ohv gl￿￿uhqwv pdufk￿v1
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58Wdeohdx 4 = Vwdwlvwltxhv ghvfulswlyhv vxu ohv uhqghphqwv erxuvlhuv
Oh wdeohdx su￿vhqwh ohv sulqflsdohv vwdwlvwltxhv g￿fulydqw ohv v￿ulhv gh uhqghphqw =
￿ h v wo dp r | h q q hh w￿ hvw o*￿fduw0w|sh gx uhqghphqw> VN hw HN vrqw od vnhzqhvv
hw o*h{fºv gh nxuwrvlv gh od glvwulexwlrq hpslultxh> vrxv o*k|srwkºvh gh qxoolw￿/ ohv
vwdwlvwltxhv W +VN,
2@9 hw W +HN,
2@57 vxlyhqw dssur{lpdwlyhphqw xq "2 ª 4 ghju￿
gh olehuw￿1 OE hvw od vwdwlvwltxh gh Omxqj0Er{ dvvrfl￿h dx whvw gh qxoolw￿ mrlqwh ghv
53 suhplºuhv dxwrfruu￿odwlrqv ghv uhqghphqwv> OES hvw od vwdwlvwltxh gh Omxqj0Er{
fruulj￿h srxu k￿w￿urvf￿gdvwlflw￿ dvvrfl￿h dx whvw gh qxoolw￿ mrlqwh ghv 53 suhplºuhv
dxwrfruu￿odwlrqv ghv uhqghphqwv> OE2 hvw od vwdwlvwltxh gh Omxqj0Er{ dvvrfl￿h dx
whvw gh qxoolw￿ mrlqwh ghv 53 suhplºuhv dxwrfruu￿odwlrqv ghv fduu￿v ghv uhqghphqwv61
Vrxv ohxuv k|srwkºvhv qxoohv uhvshfwlyhv/ fhv wurlv vwdwlvwltxhv vxlyhqw xq "2 ª s @5 3
ghju￿v gh olehuw￿1
ED KN MD NO PD VH VL WD
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VN 03/3;4 03/646 3/7;9 03/437 03/373 03/37< 03/675 03/3<8
+3/464, +3/333, +3/333, +3/385, +3/786, +3/694, +3/333, +3/3:;,
HN 7/:73 49/438 4:/484 45/743 7/574 8/7;< :/43< 6/749
+3/333, +3/333, +3/333, +3/333, +3/333, +3/333, +3/333, +3/333,
OE+53, :</7< 96/7< 699/49 456/<4 484/:9 85/<8 6</3: 86/39
+3/333, +3/333, +3/333, +3/333, +3/333, +3/333, +3/33:, +3/333,
OES +53, 65/<: 59/33 <4/6< 6:/96 <5/4< 56/<6 53/38 54/<9
+3/367, +3/499, +3/333, +3/343, +3/333, +3/578, +3/788, +3/676,
OE2+53, <94/64 4396/76 855/45 :;9/44 69;/9; 4<:4/89 6:3/<: 5;66/<7
+3/333, +3/333, +3/333, +3/333, +3/333, +3/333, +3/333, +3/333,
6Od vwdwlvwltxh gh Omxqj0Er{ hvw g￿￿qlh sdu =






r￿ 4E&￿ hvw od fruu￿odwlrq g*ruguh & gh od v￿ulh1 Glherog +4<;;, d sursrv￿ xqh vwdwlvwltxh gh Omxqj0Er{
fruulj￿h/ grqw ohv sursul￿w￿v vrqw urexvwhv ª od su￿vhqfh g*k￿w￿urvf￿gdvwlflw￿1 Fhwwh vwdwlvwltxh v*￿fulw
vrxv od iruph =









r￿ B E&￿ hvw od fruu￿odwlrq g*ruguh & ghv fduu￿v gh od v￿ulh1 Od vwdwlvwltxh gh Omxqj0Er{ srxu oh fduu￿
ghv uhqghphqwv v*￿fulw vrxv od iruph =






59Wdeohdx 5 = Hvwlpdwlrq ghv prgºohv dyhf yrodwlolw￿ frqvwdqwh dyhf orl qrupdoh
Ohv ￿fduwv0w|shv dv|pswrwltxhv vrqw lqgltx￿v hqwuh sduhqwkºvhv1 OES hvw od vwdwlv0
wltxh gh Omxqj0Er{ fruulj￿h srxu k￿w￿urvf￿gdvwlflw￿ dvvrfl￿h dx whvw gh qxoolw￿ mrlqwh
ghv 53 suhplºuhv dxwrfruu￿odwlrqv ghv u￿vlgxv> OE2 hvw od vwdwlvwltxh gh Omxqj0Er{
dvvrfl￿h dx whvw gh qxoolw￿ mrlqwh ghv 53 suhplºuhv dxwrfruu￿odwlrqv ghv fduu￿v ghv u￿0
vlgxv1 Vrxv ohxuv k|srwkºvhv qxoohv uhvshfwlyhv/ fhv ghx{ vwdwlvwltxhv vxlyhqw xq "2
ª s @5 3ghju￿v gh olehuw￿1 w+￿￿,/ l @4 >5>6/h w￿ vrqw ohv vwdwlvwltxhv gh whvw dvvr0
fl￿hv dx{ gl￿￿uhqwhv k|srwkºvhv qxoohv gh v|p￿wulh sursrv￿hv sdu Hqjoh hw Qj +4<<6,
+￿txdwlrqv +7, ª +:,,1 oqO hvw od orj0yudlvhpeodqfh gx prgºoh1
ED KN MD NO PD VH VL WD
￿ +{433, 07/547 9/6:6 04/7:6 3/39< 5/79: 07/565 03/788 03/::7
+7/;48, +6/;44, +6/56<, +3/353, +4/:;8, +5/<45, +3/575, +8/3:7,
e 03/48; 03/338 03/65: 03/49< 03/53: 03/378 03/3;; 03/36:
+3/36:, +3/358, +3/373, +3/378, +3/359, +3/375, +3/387, +3/364,
￿f +{433, 5<4/345 565/68: 436/647 4<5/;3< 566/;6; 579/383 436/7;; 786/3;3
+49/538, +54/:4:, +;/836, +49/63:, +45/;:3, +47/;6:, +45/833, +56/5;9,
OES +53, 48/;4 58/9< 73/;< 5:/46 65/;; 55/93 45/36 54/45
+3/:5;, +3/4:9, +3/337, +3/465, +3/367, +3/63<, +3/<48, +3/6<3,
OE2+53, ;<8/73 43::/;< <9;/59 :9</83 66</8; 4;65/64 6:6/:5 5:97/6:
+3/333, +3/333, +3/333, +3/333, +3/333, +3/333, +3/333, +3/333,
w+￿￿, 316:5 51677 031:46 419:7 31535 031635 31544 4166:
w+￿2, 0;1575 05414<3 0<19:4 043137: 07174: 0;16;< 0;1354 0:1944
w+￿￿, 81<<5 31;7: :174; 8154: 51537 91868 61;83 81:56
￿ 477/<5 76:/76 4;;/95 48;/5: 67/;4 494/55 439/:7 456/78
oqO 04/<854 04/;6<9 04/7679 04/:797 04/;75; 04/;9;5 04/7687 05/4:67
5:Wdeohdx 6 = Hvwlpdwlrq ghv prgºohv JDUFK dyhf orl qrupdoh
Ohv ￿fduwv0w|shv dv|pswrwltxhv vrqw lqgltx￿v hqwuh sduhqwkºvhv1 OES hvw od vwdwlv0
wltxh gh Omxqj0Er{ fruulj￿h srxu k￿w￿urvf￿gdvwlflw￿ dvvrfl￿h dx whvw gh qxoolw￿ mrlqwh
ghv 53 suhplºuhv dxwrfruu￿odwlrqv ghv u￿vlgxv> OE2 hvw od vwdwlvwltxh gh Omxqj0Er{
dvvrfl￿h dx whvw gh qxoolw￿ mrlqwh ghv 53 suhplºuhv dxwrfruu￿odwlrqv ghv fduu￿v ghv u￿0
vlgxv1 Vrxv ohxuv k|srwkºvhv qxoohv uhvshfwlyhv/ fhv ghx{ vwdwlvwltxhv vxlyhqw xq "2
ª s @5 3ghju￿v gh olehuw￿1 w+￿￿,/ l @4 >5>6/h w￿ vrqw ohv vwdwlvwltxhv gh whvw dvvr0
fl￿hv dx{ gl￿￿uhqwhv k|srwkºvhv qxoohv gh v|p￿wulh sursrv￿hv sdu Hqjoh hw Qj +4<<6,
+￿txdwlrqv +7, ª +:,,1 oqO hvw od orj0yudlvhpeodqfh gx prgºoh1
ED KN MD NO PD VH VL WD
￿ +{433, 6/749 44/9:5 4/869 :/885 7<336 04/<95 5/::8 7/45<
+5/897, +5/;98, +4/;54, +5/949, +6/89:, +5/:75, +5/;88, +:/6<:,
e 03/479 03/449 03/5<3 03/536 03/53: 03/35; 03/44< 03/334
+3/354, +3/358, +3/357, +3/356, +3/355, +3/354, +3/359, +3/686,
￿f +{433, :/753 46/;3< 4/677 7/458 5/6:7 44/369 :/;96 7/93<
+6/497, +9/563, +4/4;9, +4/;<7, +4/87<, +6/<73, +8/;<<, +7/536,
￿ 3/469 3/47: 3/477 3/484 3/3<8 3/465 3/4:8 3/394
+3/35:, +3/367, +3/387, +3/369, +3/36:, +3/357, +3/3;3, +3/364,
￿ 3/;77 3/:;9 3/;9: 3/;69 3/<35 3/;4< 3/:88 3/<58
+3/367, +3/387, +3/386, +3/374, +3/36:, +3/36<, +3/45<, +3/373,
OES +53, 5;/38 55/:4 4:8/6; 74/8; 69/69 56/87 53/53 67/87
+3/43;, +3/636, +3/333, +3/336, +3/347, +3/596, +3/779, +3/356,
OE2+53, 59/95 8/:9 45/59 45/<7 4;/55 :8/63 67/46 55/;9
+3/479, +3/<<<, +3/<3:, +3/;;3, +3/8:6, +3/333, +3/358, +3/5<9,
w+￿￿, 4/874 4/:34 03/67< 4/9:< 3/5:7 03/768 3/485 5/4;9
w+￿2, 04/5:9 05/939 03/:6; ￿4/69< 03/::5 03/66: 03/<89 03/9<:
w+￿￿, 04/64< 04/9<7 3/;75 04/4<4 04/838 3/44; 03/85; 04/983
￿ 5/<77 :/;53 4/:;3 6/699 6/679 3/:3; 4/694 8/537
oqO 04/;444 04/99<: 04/5<66 04/84;6 04/:676 04/:576 04/6643 04/<;9;
5;Wdeohdx 7 = Fdudfw￿ulvwltxhv ghv prgºohv dv|p￿wultxhv dyhf orl qrupdoh
￿ hvw od vwdwlvwltxh gh whvw/ sursrv￿h sdu Hqjoh hw Qj +4<<6,/ dvvrfl￿h ª k|srwkºvh
gh qxoolw￿ mrlqwh ghv sdudpºwuhv e￿/ l @4 >5>6 gdqv o*￿txdwlrq +:,1 oqO hvw od orj0
yudlvhpeodqfh gx prgºoh1 dv|p1 uhodw1 hvw oh ghju￿ g*dv|p￿wulh uhodwlyh gh o*￿txdwlrq
gh yduldqfh frqglwlrqqhooh =
kn￿




ED KN MD NO PD VH VL WD
JDUFK
￿ 5/<77 :/;53 4/:;3 6/699 6/679 3/:3; 4/694 8/537
oqO 04/;444 04/99<: 04/5<66 04/84;6 04/:676 04/:576 04/6643 04/<;9;
JMU
dv|p1 uhodw1 5/8<: 7/333 3/;98 6/676 4/<6: 5/3:4 5/985 4/;:3
￿ 3/<93 4/:;3 4/<<4 3/735 4/4:: 5/467 3/;5; 5/457
oqO 04/;35; 04/9936 04/5<5< 04/8389 04/:5<9 04/:537 04/657; 04/<;77
WJDUFK
dv|p1 uhodw1 4/<33 5/:;8 3/;69 5/535 4/7<6 4/937 5/353 4/8:4
￿ 5/464 6/57; 9/<3<S 4/:9: 4/766 6/<6; 5/;75 6/967
oqO 04/;3<6 04/98;9 04/5<3; 04/83<9 04/:679 04/:596 04/65:< 04/<<48
HJDUFK
dv|p1 uhodw1 4/;37 5/7;8 3/;<4 5/37< 4/795 4/895 4/;9: 4/795
￿ 4/9:6 6/;93 8/8:8 4/8<9 4/669 6/856 5/;78 6/9:8
oqO 04/;398 04/98;< 04/5<4; 04/83;< 04/:664 04/:596 04/65:< 04/<<54
5<Wdeohdx 8 = Fdudfw￿ulvwltxhv ghv prgºohv dv|p￿wultxhv dyhf JHG
￿ hvw oh sdudpºwuh dvvrfl￿ ª od JHG1 Vrq ￿fduw0w|sh dv|pswrwltxh hvw lqgltx￿ hqwuh
sduhqwkºvhv1 ￿ hvw od vwdwlvwltxh gh whvw/ sursrv￿h sdu Hqjoh hw Qj +4<<6,/ dvvrfl￿h
ª k|srwkºvh gh qxoolw￿ mrlqwh ghv sdudpºwuhv e￿/ l @4 >5>6 gdqv o*￿txdwlrq +:,1 oqO
hvw od orj0yudlvhpeodqfh gx prgºoh1 dv|p1 uhodw1 hvw oh ghju￿ g*dv|p￿wulh uhodwlyh gh
o*￿txdwlrq gh yduldqfh frqglwlrqqhooh =
kn￿
k srxu ohv prgºohv JMU hw WJDUFK hw
￿k3￿￿
kn￿ srxu oh prgºoh HJDUFK1
ED KN MD NO PD VH VL WD
JDUFK
￿ 4/499 4/3<6 3/<7: 4/3;< 4/4;; 4/558 4/399 3/<9;
+3/38<, +3/394, +3/397, +3/385, +3/389, +3/398, +3/386, +3/395,
￿ 6/853 ;/;;3K 6/69; 6/<;3 5/;84 3/:58 4/8::< </8<6
oqO 04/::87 04/9489 04/4:<8 04/7944 04/9<83 04/9<:8 04/594< 04/<635
JMU
￿ 4/4<5 4/447 3/<7: 4/449 4/4<; 4/576 4/3:9 3/<:5
+3/3;3, +3/396, +3/356, +3/383, +3/389, +3/39:, +3/388, +3/396,
dv|p1 uhodw1 5/945 6/948 4/53< 5/<53 5/3:7 5/575 5/93< 4/;66
￿ 4/753 4/4:5 6/6<8 3/569 4/4;: 5/:83 3/;:9 9/854S
oqO 04/::35 04/9436 04/4:<5 04/7878 04/9<4: 04/9<79 04/58;5 04/<5;:
WJDUFK
￿ 4/4:5 4/44: 3/<83 4/438 4/4;8 4/554 4/39: 3/<84
+3/399, +3/3<6, +3/358, +3/37<, +3/38:, +3/397, +3/38<, +3/394,
dv|p1 uhodw1 4/<59 5/896 4/3;< 5/363 4/8:6 4/969 4/<;6 4/89:
￿ 5/8<7 6/35: 6/484 3/:<; 4/699 7/966 4/88; 8/7;3
oqO 04/::73 4/943: 04/4:;: 04/788: 04/9<7: 04/9<;5 04/58<< 04/<645
HJDUFK
￿ 4/4;5 4/44< 3/<83: 4/439 4/4;< 4/556 4/39< 3/<7<
+3/397, +3/397, +3/358, +3/385, +3/38:, +3/399, +3/395, +3/395,
dv|p1 uhodw1 4/:<9 5/58: 4/49; 4/;:; 4/887 4/8;; 4/;55 4/739
￿ 5/49: 7/4;9 6/47: 3/84: 4/6:4 7/488 4/599 8/:;<
oqO 04/::5: 04/9448 04/4;43 04/7883 04/9<6< 04/9<;6 04/5933 04/<64;
63Wdeohdx 9 = Fdudfw￿ulvwltxhv ghv prgºohv dv|p￿wultxhv 0 orl gh Vwxghqw
￿ hvw oh sdudpºwuh dvvrfl￿ ª od orl gh Vwxghqw1 O*￿fduw0w|sh dv|pswrwltxh gh 4@￿ hvw
lqgltx￿ hqwuh sduhqwkºvhv1 ￿ hvw od vwdwlvwltxh gh whvw/ sursrv￿h sdu Hqjoh hw Qj +4<<6,/
dvvrfl￿h ª k|srwkºvh gh qxoolw￿ mrlqwh ghv sdudpºwuhv e￿/ l @4 >5>6 gdqv o*￿txdwlrq +:,1
oqO hvw od orj0yudlvhpeodqfh gx prgºoh1 dv|p1 uhodw1 hvw oh ghju￿ g*dv|p￿wulh uhodwlyh
gh o*￿txdwlrq gh yduldqfh frqglwlrqqhooh =
kn￿
k srxu ohv prgºohv JMU hw WJDUFK hw
￿k3￿￿
kn￿ srxu oh prgºoh HJDUFK1
ED KN MD NO PD VH VL WD
JDUFK
4@￿ 3/535 3/54; 3/5;; 3/57< 3/544 3/4:4 3/579 3/577
+3/358, +3/356, +3/356, +3/358, +3/358, +3/358, +3/356, +3/35;,
￿ 5/;55 ;/53;K 5/699 6/6;6 4/<45 3/99; 4/86; ;/47<K
oqO 04/::<3 04/94:9 04/4:95 04/7943 04/9<98 04/:375 04/58;: 04/<785
JMU
4@￿ 3/4<5 3/53; 3/5;: 3/573 3/53< 3/49; 3/578 3/576
+3/358, +3/355, +3/356, +3/359, +3/358, +3/358, +3/356, +3/35;,
dv|p1 uhodw1 5/97< 6/884 4/5:5 5/976 5/446 5/767 5/6;: 4/99:
￿ 4/<<6 4/3:6 5/74: 4/439 4/47; 5/<7; 3/<99 ;/6:4K
oqO 04/::69 04/9454 04/4:8: 04/7886 04/9<66 04/:336 04/5888 04/<773
WJDUFK
4@￿ 3/533 3/538 3/5<4 3/577 3/547 3/4:; 3/585 3/588
+3/358, +3/355, +3/357, +3/358, +3/358, +3/359, +3/357, +3/35;,
dv|p1 uhodw1 5/333 5/85: 4/478 4/;;7 4/957 4/:46 4/<55 4/75:
￿ 5/6:8 5/9:< 4/<78 3/:64 4/5:7 6/:<3 4/6:: ;/973K
oqO 04/::;5 04/9568 04/4:93 04/7898 04/9<94 04/:375 04/58:8 04/<794
HJDUFK
4@￿ 3/4<9 3/536 3/5<5 3/577 3/545 3/4:: 3/583 3/588
+3/358, +3/355, +3/357, +3/358, +3/358, +3/359, +3/357, +3/35;,
dv|p1 uhodw1 4/;5: 5/47: 4/586 4/:96 4/887 4/99: 4/:69 4/5<6
￿ 5/484 6/<76 4/;93 3/9:< 4/698 6/679 4/34< ;/<;<K
oqO 04/::9; 04/9474 04/4:;9 04/7888 04/9<86 04/:377 04/58:6 04/<79;
64Wdeohdx : = Hvwlpdwlrq ghv prgºohv JMU 0 orl JHG
Ohv ￿fduwv0w|shv dv|pswrwltxhv vrqw lqgltx￿v hqwuh sduhqwkºvhv1 OES hvw od vwdwlv0
wltxh gh Omxqj0Er{ fruulj￿h srxu k￿w￿urvf￿gdvwlflw￿ dvvrfl￿h dx whvw gh qxoolw￿ mrlqwh
ghv 53 suhplºuhv dxwrfruu￿odwlrqv ghv u￿vlgxv> OE2 hvw od vwdwlvwltxh gh Omxqj0Er{
dvvrfl￿h dx whvw gh qxoolw￿ mrlqwh ghv 53 suhplºuhv dxwrfruu￿odwlrqv ghv fduu￿v ghv u￿0
vlgxv1 Vrxv ohxuv k|srwkºvhv qxoohv uhvshfwlyhv/ fhv ghx{ vwdwlvwltxhv vxlyhqw xq "2
ª s @5 3ghju￿v gh olehuw￿1 w+￿￿,/ l @4 >5>6/h w￿ vrqw ohv vwdwlvwltxhv gh whvw dvvr0
fl￿hv dx{ gl￿￿uhqwhv k|srwkºvhv qxoohv gh v|p￿wulh sursrv￿hv sdu Hqjoh hw Qj +4<<6,
+￿txdwlrqv +7, ª +:,,1 oqO hvw od orj0yudlvhpeodqfh gx prgºoh1
ED KN MD NO PD VH VL WD
￿ +{433, 04/6;9 6/686 3/3:9 4/67< 03/379 08/374 03/;79 ￿
+47/8;6, +3/489, +4/66;, +3/338, +3/347, +5/<;4, +4/864,
e 03/3;: 03/36< 03/55< 03/49< 03/4<5 03/367 03/3:5 ￿
+3/35:, +3/334, +3/353, +3/336, +3/338, +3/358, +3/34<,
￿f +{433, 44/<<3 48/977 44/3<< 9/34: 6/<98 46/9:3 43/;:; 7/94;
+6/754, +8/4:9, +4/<64, +5/565, +5/5;:, +7/<88, +6/354, +5/588,
￿ 3/3;8 3/398 3/6;5 3/3;; 3/39; 3/3<8 3/448 3/399
+3/35;, +3/353, +3/396, +3/357, +3/358, +3/358, +3/36:, +3/348,
￿ 3/;3< 3/::9 3/87< 3/;36 3/;;8 3/:<4 3/9<6 3/<37
+3/365, +3/386, +3/376, +3/377, +3/374, +3/37:, +3/396, +3/357,
￿ 3/46: 3/4:3 3/3;3 3/49< 3/3:6 3/44; 3/4;8 3/388
+3/37;, +3/393, +3/3;5, +3/37:, +3/366, +3/366, +3/388, +3/35;,
￿ 4/4<5 4/447 3/<7: 4/449 4/4<; 4/576 4/3:9 3/<:5
+3/3;3, +3/396, +3/356, +3/383, +3/389, +3/39:, +3/388, +3/396,
OES +53, 85/43 68/<: 497/67 88/77 74/9< 58/5; 5;/<9 74/74
+3/333, +3/349, +3/333, +3/333, +3/336, +3/4<4, +3/3;<, +3/336,
OE2+53, 57/88 7/;9 4/4< 46/87 48/5: :;/74 59/<9 57/47
+3/54<, +3/<<<, +3/<<<, +3/;86, +3/:94, +3/333, +3/469, +3/559,
dv|p1 uhodw1 5/945 6/948 4/53< 5/<53 5/3:7 5/575 5/93< 4/;66
w+￿￿, 03/<:3 3/;87 04/7;; 03/5<6 03/695 04/944 03/;;6 4/5<4
w+￿2, 3/89; 03/;5; 3/;6< 3/678 3/764 4/533 3/:4; 3/::8
w+￿￿, 03/389 03/;95 04/898 03/444 03/93< 4/35: 3/74: 04/:58
￿ 4/753 4/4:5 6/6<8 3/569 4/4;: 5/:83 3/;:9 9/854S
oqO 04/::35 04/9436 04/4:<5 04/7878 04/9<4: 04/9<79 04/58;5 04/<5;:
65Wdeohdx ; = Fdudfw￿ulvwltxhv ghv prgºohv DUFK0lq0Phdq 0 prgºoh JMU dyhf orl
JHG
￿ hvw oh sdudpºwuh dvvrfl￿ ª od yduldeoh gh ulvtxh *+￿, gdqv o*￿txdwlrq g*hvs￿udqfh
frqglwlrqqhooh> ￿ hvw oh sdudpºwuh dvvrfl￿ ª od JHG1 Ohv ￿fduwv0w|shv dv|pswrwltxhv
vrqw lqgltx￿v hqwuh sduhqwkºvhv1 ￿ hvw od vwdwlvwltxh gh whvw/ sursrv￿h sdu Hqjoh hw
Qj +4<<6,/ dvvrfl￿h ª k|srwkºvh qxooh gh qxoolw￿ mrlqwh ghv sdudpºwuhv e￿/ l @4 >5>6
gdqv o*￿txdwlrq +:,1 oqO hvw od orj0yudlvhpeodqfh gx prgºoh1 dv|p1 uhodw1 hvw oh ghju￿
g*dv|p￿wulh uhodwlyh gh o*￿txdwlrq gh yduldqfh frqglwlrqqhooh =
kn￿
k srxu ohv prgºohv
J M Uh wW J D U F Kh w
￿k3￿￿
kn￿ srxu oh prgºoh HJDUFK1
ED KN MD NO PD VH VL WD
fdv *+￿,@￿
￿ 03/384 3/376 03/335 03/38< 3/377 3/38; 3/373 ￿
+3/39<, +3/3:7, +3/386, +3/396, +3/3:3, +3/3:<, +3/3:8,
￿ 4/4<7 4/444 3/<79 4/448 4/4<; 4/5773 4/3:9 3/<:5
+3/37;, +3/369, +3/356, +3/376, +3/379, +3/386, +3/369, +3/396,
dv|p1 uhodw1 5/9<5 6/84< 4/543 6/3:7 5/367 5/545 5/8;9 4/:<3
￿ 5/7:5 3/<99 6/6;: 3/889 4/578 6/445 4/345 9/854S
oqO 04/::33 04/9435 04/4:<5 04/7875 04/9<49 04/9<77 04/58;5 04/<5;:
fdv *+￿,@￿2
￿ 03/337 3/346 03/354 03/349 3/343 3/343 3/357 ￿
+3/34;, +3/34;, +3/34<, +3/34<, +3/355, +3/353, +3/369,
￿ 4/4<6 4/444 3/<78 4/448 4/4<; 4/577 4/3:: 3/<:5
+3/37<, +3/369, +3/356, +3/376, +3/379, +3/386, +3/369, +3/396,
dv|p1 uhodw1 5/963 6/88< 4/5:7 5/<<9 5/38: 5/569 5/943 4/:<3
￿ 4/7:; 3/;:< 6/58; 3/797 4/57; 5/<94 4/39: 9/854S
oqO 04/::35 04/9435 04/4:<3 04/7876 04/9<4: 04/9<78 04/58;4 04/<5;:
fdv *+￿,@o q￿
￿ 03/445 3/387 3/348 03/3:3 3/3;8 3/44: 3/355 ￿
+3/43;, +3/444, +3/383, +3/3:7, +3/3<8, +3/454, +3/3:8,
￿ 4/4<7 4/444 3/<79 4/449 4/4<: 4/576 4/3:9 3/<:5
+3/37<, +3/369, +3/356, +3/376, +3/379, +3/386, +3/369, +3/396,
dv|p1 uhodw1 5/:87 6/7<6 4/4;3 6/436 5/343 4/75; 5/8<: 4/:<3
￿ 4/637 4/35; 6/<76 3/897 4/59< 6/539 3/<4< 9/854S
oqO 04/:9<< 4/9436 04/4:<5 04/7875 04/9<49 04/9<76 04/58;5 04/<5;:
66Wdeohdx < = Hvwlpdwlrq ghv prgºohv JMU dyhf JHG/ srxu ohv lqglfhv erxuvlhuv gx
J8
Ohv ￿fduwv0w|shv dv|pswrwltxhv vrqw lqgltx￿v hqwuh sduhqwkºvhv1 OES hvw od vwdwlv0
wltxh gh Omxqj0Er{ fruulj￿h srxu k￿w￿urvf￿gdvwlflw￿ dvvrfl￿h dx whvw gh qxoolw￿ mrlqwh
ghv 53 suhplºuhv dxwrfruu￿odwlrqv ghv u￿vlgxv> OE2 hvw od vwdwlvwltxh gh Omxqj0Er{
dvvrfl￿h dx whvw gh qxoolw￿ mrlqwh ghv 53 suhplºuhv dxwrfruu￿odwlrqv ghv fduu￿v ghv u￿0
vlgxv1 Vrxv ohxuv k|srwkºvhv qxoohv uhvshfwlyhv/ fhv ghx{ vwdwlvwltxhv vxlyhqw xq "2
ª s @5 3ghju￿v gh olehuw￿1 w+￿￿,/ l @4 >5>6/h w￿ vrqw ohv vwdwlvwltxhv gh whvw dvvr0
fl￿hv dx{ gl￿￿uhqwhv k|srwkºvhv qxoohv gh v|p￿wulh sursrv￿hv sdu Hqjoh hw Qj +4<<6,
+￿txdwlrqv +7, ª +:,,1 oqO hvw od orj0yudlvhpeodqfh gx prgºoh1
GM QLNNHL GD[ FDF IWVH
￿ +{433, 7/8<: 05/66< 6/::3 3/7;: 5/<96
+4/;78, +4/9<3, +5/696, +4/9:9, +4/973,
e 03/355 3/364 3/335 03/34< 03/363
+3/354, +3/354, +3/356, +3/355, +3/355,
￿f +{433, 4/4<< 6/959 7/3;; 9/;44 3/;;4
+4/34<, +4/75<, +4/::7, +6/:<4, +3/7<<,
￿ 3/34: 3/349 3/38< 3/333 3/349
+3/33;, +3/33<, +3/34;, +3/344, +3/343,
￿ 3/<67 3/<35 3/;:; 3/;<7 3/<79
+3/36:, +3/34;, +3/366, +3/376, +3/34;,
￿ 3/38: 3/473 3/38< 3/436 3/383
+3/375, +3/35;, +3/369, +3/367, +3/348,
￿ 4/576 4/567 4/55< 4/6;5 4/8;3
+3/39:, +3/3:3, +3/438, +3/43<, +3/3<8,
OES +53, 54/69 49/78 48/;< 56/43 59/356
+3/6:9, +3/9;;, +3/:57, +3/5;7, +3/498,
OE2 +53, 9/976 44/<7 5/374 9/577 58/96;
+3/<<;, +3/<4;, +3/<<<, +3/<<<, +3/4:;,
dv|p1 uhodw1 7/686 </:83 5/333 ￿ 7/458
w+￿￿, 4/35: 3/846 4/65; 4/379 03/995
w+￿2, 04/6:4 03/;4: 3/37; 3/8:8 4/784
w+￿￿, 05/49; 04/775 03/<95 03/693 4/53<
￿ 8/:9; 5/8;5 5/945 6/764 6/578
oqO 04/3<<; 04/98;8 046<:7 04/7;44 04/4779
67Wdeohdx 43d = Fruu￿odwlrqv hqwuh ohv uhqghphqwv txrwlglhqv
ED KN MD NO PD VH VL WD GM QL GD FD
ED 4
KN 3/595 4
MD 3/4<9 3/58< 4
NO 3/683 3/75: 3/633 4
PD 3/534 3/577 3/584 3/58< 4
VH 3/499 3/433 3/373 3/483 3/39: 4
VL 3/645 3/786 3/597 3/894 3/59; 3/3<; 4
WD 3/46; 3/469 3/394 3/484 3/476 3/43< 3/473 4
GM 3/38< 3/443 03/363 3/439 3/38: 3/3<6 3/3;6 3/347 4
QL 3/46< 3/5:; 3/3;< 3/537 3/3<7 3/384 3/5:7 3/475 3/449 4
GD 3/4;3 3/6;7 3/48; 3/56; 3/4:9 3/448 3/657 3/465 3/58: 3/5;8 4
FD 3/43< 3/5:3 3/3:9 3/4:9 3/3<< 3/3<9 3/57; 3/3<6 3/647 3/585 3/938 4
IW 3/465 3/5:4 3/3;< 3/4<3 3/433 3/445 3/533 3/3<5 3/686 3/59< 3/7:: 3/95<
Wdeohdx 43e = Fruu￿odwlrqv hqwuh ohv yrodwlolw￿v hvwlp￿hv +prgºoh JHG0JMU,
ED KN MD NO PD VH VL WD GM QL GD FD
ED 4
KN 3/689 4
MD 3/5;< 3/75; 4
NO 3/789 3/8<8 3/847 4
PD 3/874 3/639 3/66< 3/756 4
VH 3/57< 3/74: 3/674 3/757 3/569 4
VL 3/848 3/8:6 3/76< 3/934 3/74; 3/6:4 4
WD 3/73; 3/3;8 3/437 3/4:< 3/8;7 3/546 3/66; 4
GM 3/797 3/777 3/747 3/769 3/7;5 3/79: 3/894 3/739 4
QL 3/6;< 3/578 3/593 3/6<: 3/659 3/775 3/696 3/647 3/6<< 4
GD 3/873 3/855 3/6;3 3/843 3/849 3/76; 3/935 3/7<3 3/:38 3/7<: 4
FD 3/76< 3/785 3/4<9 3/6<; 3/65; 3/664 3/849 3/658 3/865 3/7;9 3/:89 4
IW 3/65: 3/738 3/5;: 3/6<5 3/756 3/794 3/766 3/6;3 3/969 3/86< 3/999 3/977
68Dqqh{h
Oh wdeohdx D4 g￿fulw o*￿yroxwlrq gx udssruw ghwwh vxu dfwlrqv gdqv ohv sd|v ￿phu0
jhqwv gx Vxg0Hvw dvldwltxh/ o*Dp￿ultxh odwlqh hw ohv sd|v gx J7 +Doohpdjqh/ Hwdwv0
Xqlv/ Iudqfh hw Mdsrq, vhuydqw vhxohphqw lfl gh u￿i￿uhqfh1 Oh qrpeuh g*hqwuhsulvhv
gdqv o*￿fkdqwloorq hw ohxu srlgv gdqv ohxu SLE qdwlrqdo ydulhqw vhqvleohphqw g*xq sd|v
ª o*dxwuh1 Fhod iudjlolvh xq shx od frpsdudlvrq ghv u￿vxowdwv1 F*hvw vxuwrxw yudl srxu
ohv sd|v ￿phujhqwv1 Hq h￿hw/ vl o*rq vh u￿iºuh dx udssruw surgxfwlrq ghv hqwuhsulvhv vxu
SLE/ rq frqvwdwh txh od vlwxdwlrq ghv sd|v lqgxvwuldolv￿v hvw uhodwlyhphqw krprjºqh1
Hq whqdqw frpswh ghv sureoºphv gh uhsu￿vhqwdwlylw￿ gh o*￿fkdqwloorq +txl plolwh
vlpsohphqw gdqv oh vhqv g*xq frpphqwdluh suxghqw ghv grqq￿hv,/ rq revhuyh =
￿ xqh kdxvvh +h{fhsw￿ ª Wdlzdq, gx udwlr ghwwh vxu dfwlrqv gdqv ohv sd|v dvld0
wltxhv1 G*xqh pdqlºuh j￿q￿udoh/ oh udwlr ghwwh vxu dfwlrqv d iruwhphqw dxjphqw￿
gdqv wrxv ohv sd|v gh od }rqh Dvlh hqwuh 4<<7 hw 4<<9 +vdxi hq Wdlzdq r￿ lo
d shx ydul￿ ghsxlv 4<<5,1 Wrxwhirlv/ ª Krqj Nrqj/ Vlqjdsrxu hw/ gdqv xqh
prlqguh phvxuh/ hq Pdodlvlh/ oh srlgv gh od ghwwh sdu udssruw dx{ dfwlrqv uhvwh
uhodwlyhphqw idleoh1 Hq uhydqfkh/ ohv hqwuhsulvhv fru￿hqqhv hw/ ª sduwlu gh 4<<7/
ohxuv krprorjxhv wkd￿odqgdlvhv d!fkhqw xqh ghwwh g￿sdvvdqw wuºv odujhphqw ohxu
vwrfn g*dfwlrqv>
￿ srxu ohv sd|v g*Dp￿ultxh odwlqh/ oh udwlr uhsu￿vhqwdqw wrxwh od }rqh hvw uhodwl0
yhphqw idleoh hw hq uhfxo prg￿u￿ ghsxlv 4<<61 Oª dssdudæw od gl￿￿uhqfh irqgd0
phqwdoh hqwuh o*Dvlh gx Vxg0Hvw r￿ ohv hqwuhsulvhv vh vrqw orxughphqw hqghww￿hv
dx frxuv ghv dqq￿hv 4<<3 hw o*Dp￿ultxh odwlqh r￿ oh g￿￿flw exgj￿wdluh d vrxyhqw
whqgdqfh ª h{sorvhu>
￿ kruplv dx Mdsrq/ oh udwlr v*lqvfulw hq qhw uhfxo gdqv ohv sd|v lqgxvwuldolv￿v1 Srxu
od Iudqfh f*hvw xq u￿vxowdw elhq frqqx pdlqwhqdqw1 Ohv hqwuhsulvhv iudqŒdlvhv rqw
dvvdlql ohxu frpswh qrwdpphqw gdqv od suhplºuh prlwl￿ ghv dqq￿hv txdwuh ylqjw
gl{1 Hq h￿hw/ hq txdwuh dqv/ ohxu udwlr ghwwh vxu dfwlrqv d edlvv￿ gh 63 srlqwv
+474 ª 444(,1 Lo d uhfxo￿ gh 49 hw < srlqwv/ uhvshfwlyhphqw/ dx{ Hwdwv0Xqlv hw hq
Doohpdjqh1 F*hvw grqf hq Iudqfh txh oh prxyhphqw d ￿w￿ oh soxv vshfwdfxodluh1
Gdqv od soxsduw ghv sd|v lqgxvwuldolv￿v/ o*rulhqwdwlrq gx udwlr v*h{soltxh sdu
xqh u￿gxfwlrq gh od ghwwh ghv hqwuhsulvhv1 Dx Mdsrq/ oh pdudvph gh o*dfwlylw￿
￿frqrpltxh d pdlqwhqx oh udwlr frqvwdqw ª xq qlyhdx ￿ohy￿/ vlwx￿ qrq orlq gx
srlqw kdxw revhuy￿ gdqv ohv sd|v ￿phujhqwv dvldwltxhv +488( srxu od Wkd￿odqgh
frqwuh 46;( srxu oh Mdsrq hq 4<<9,1
O*￿yroxwlrq gh fh udwlr rssrvh ohv sd|v ￿phujhqwv dvldwltxhv dx{ sd|v lqgxvwuld0
olv￿v1 Od udslglw￿ gh o*dffxpxodwlrq gh od ghwwh gdqv fhuwdlqv sd|v dvldwltxhv odlvvh
hqwuhyrlu od qdwxuh ghv g￿v￿txloleuhv txl rqw ￿ql sdu ￿eudqohu oh v|vwºph ￿qdqflhu gh
fhwwh }rqh1
69Wdeohdx D4 = Udwlr ghwwh vxu dfwlrqv +hq (,
Sd|v Qrpeuh Surgxfwlrq Udwlr ghwwh vxu dfwlrqv +hq (,
g*hqwuhsulvhv 2 SLE +hq (, 4<<5 4<<6 4<<7 4<<8 4<<9
Krqj Nrqj 7: : 59 56 66 69 6<
Lqgrq￿vlh 455 5 8< 87 8; ;4 <5
Fru￿h gx Vxg 77 47 456 45< 45: 465 qg
Pdodlvlh 544 54 64 5< 6; 78 95
Sklolsslqhv 5< 5 ;4 :; 83 7< 9<
Vlqjdsrxu <5 4: 6: 67 66 78 8;
Wdlzdq 49 qg :4 :6 :4 9: 98
Wkd￿odqgh 4:6 8 :4 ;4 436 468 488
Dp￿u1 odwlqh 54 qg 64 68 67 66 64
Doohpdjqh 565 59 94 9: 94 8< 8;
Hwdwv0Xqlv 5;< 5; 439 435 <: <7 <3
Iudqfh 476 5; 474 466 44: 445 444
Mdsrq 587 57 469 46< 46< 468 468
Vrxufhv = Ilqdqfldo Wlphv Lqirupdwlrq*v H{who Fdug Gdwdedvh hw fdofxov gh Sr0
phuohdqr +4<<;,1 Lo v*djlw ghv hqwuhsulvhv lqgxvwulhoohv hw ghv vhuylfhv1 Od surgxfwlrq
vxu SLE hvw g￿￿qlh frpph od pr|hqqh gh fhw lqglfdwhxu vxu od s￿ulrgh 4<<50<91 Od
phqwlrq +qg, vljql￿h od qrq0glvsrqlelolw￿ rx od qrq0vljql￿fdwlylw￿ ghv grqq￿hv1
6:Wdeohdx D5 = Fdudfw￿ulvwltxhv ghv lqglfhv g*Dvlh gx Vxg0Hvw hq 4<<;
Sd|v Qrpeuh Fdslwdolvdwlrq Lqglfh
g*hqwuhsulvhv +pgv XVG, +g￿fhpeuh,
Krqj Nrqj 66 638/9 <<79
Lqgrq￿vlh hqvhpeoh 64/9 737
Fru￿h gx Vxg hqvhpeoh 7</7 888
Pdodlvlh 433 8:/: 85<
Sklolsslqhv 66 55/; 4;69
Vlqjdsrxu 88 <3/8 4743
Wdlzdq hqvhpeoh 64;/; 9<73
Wkd￿odqgh hqvhpeoh 5:/8 68<
Vrxufh = Eorrpehuj1
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